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NOTICE

This report has been prepared for the United States Air Force by Radian Cor-
poration, for the purpose of aiding in the implementation of the Air Force
Installation Restoration Program. It is not an endorsement of any product.
The views expressed herein are those of the contractor and do not necessarily
reflect the official views of the publishing agency, the United States Air
Force, nor the Department of Defense.

Copies of this report may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161

Federal Government agencies and their contractors registered with Defense
Technical Information Center should direct requests for copies of this report
to:

Defense Technical Information Center
Cameron Station

Alexandria, Virginia 22314
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. o AA - atomic absorption.
(A
'\ ) AFB - Air Force Base.
w
4
:}; o AFESC - Air Force Engineering and Services Center.
-
A%
o} Alluvium - stream deposited sediment, predominantly clay, silt, sand and
gravel.
3
I
L, o Aquifer - geologic unit capable of storing and transmitting significant
:q quantities of water.
Vi
4 . . . .
o Artesian - term applied to groundwater confined under hydrostatic pres-
. sure.
b o BGL - Below Ground Level
;.
' o C - field conductivity (specific conductance).
e
!' o °C - degrees centigrade (Celsius).
N
2’ . . .. .
¢ o Caliche - calcareous material of secondary origin commonly occurring as
ﬁ near surface layers in arid to semi-arid climates.
ot
ke o CE - Civil Engineering.
o o Confined Aquifer - an aquifer containing groundwater under sufficient
N . . Do s
o~ pressure to rise above the level at which it is encountered by a well.
1:: ) Craton - a part of the Earth's crust (continental areas) which has
o attained stability, and which has been little deformed for a prolonged
period,
v s,
?, o DOD - Department of Defense.

o DPDO - Defense Property Disposal Office.

".ﬂ:\r-.;'-_*-
Q

Drawdown - the lowering of the water level in a well or well field as a
result of withdrawal.

v o EPA - U.S. Environmental Protection Agency.
9y o EPA Method 413.2 - IR method for determining o0il and grease concentra-
tions.
m;
‘o o EPA Method 415.1 - IR method for determining total organic carbon.
e
‘?: o EPA Methods 601 and 602 - GC methods for determining chlorinated hydro-

carbons (601) and aromatic hydrocarbons (602) in water samples.
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{
! o EP Toxicity - EPA Method 7310 for determination of hazardousness by the
- criterion of toxicity.
i
:: o} Extraction - 1ethod for mobilizing contaminant species from a solid
yj matrix prior to analysis,
4
)
o ) °F - degrees Fahrenheit.
‘i‘ ) FDTA - Fire Department Training Area.
Y, ‘f
. o GC - gas chromatography.
(.
P, .n‘
S o HARM - Hazard Assessment Rating Methodology.
o Hazardous Waste - waste determined to be hazardous by virtue of toxicity,
N reactivity, ignitability, or corrosivity criteria.
4
vy
¥ o HM - Hargis & Montgomery
o H,50, - sulfuric acid.
S
:E o IR - infrared.
e,
b o IRP - Installation Restoration Program.
=
: o JP-4 - jet fuel used by Air Force.
;ﬁ
h% ) mg/L - milligrams per liter.
U
(X7
()
:' ) ug/g - micrograms per gram.
B
' o ug/L - micrograms per liter.
©Y,
"o
gg ) umhos — micromhos (a measure of specific conductance).
)
"
" o Marl - A soft, semi-friable, unconsolidated deposit, consisting chiefly
Yoo of a mixture of clay and calcium carbonate.
a ) MCL - Maximum Contaminant Level.
¢
\
¥
Q: ) MSL - mean sea level.
W
v
" o NARF - Nuclear Aerospace Research Facility.
9
KX o OEHL - Occupational and Environmental Health Laboratory.
3 <
': o 0&G - o0il and grease.
' «
o
v o PCB - polychlorinated biphenyls.
;q o POL - petroleum, oil and lubricants.
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) ppb - parts per billion (ug/L).

) ppm - parts per million (mg/L or ug/g).

o PVC - polyvinyl chloride.

o piezometric/potentiometric surface - an imaginary surface representing
the static head of groundwater and defined by the level to which water
will rise in a well,

o P4 - U.S. Air Force Plant No. 4

o QA/QC - Quality Assurance/Quality Control.

o) RAS - Radian Analytical Services.

o RCRA - Resource Conservation and Recovery Act.

o RMCL - Recommended Maximum Contaminant Level.

o SCS - Soil Conservation Service.

o Spike - the known amount of a compound added to a sample to determine the

accuracy of analysis.
o Standard Methods 509A and 509B - GC methods for identifying pesticides.

o SW 8010 and 8020 - GC methods for determining chlorinated hydrocarbons
(8010) and aromatic hydrocarbons (8020) in soils.

o TAC - Tactical Air Command.
o transmissivity ~ in an aquifer, the rate at which water of the prevailing

kinematic viscosity is transmitted through a unit width of the aquifer
under a unit hydraulic gradient.

o] TDS - total dissolved solids.

o TOC - total organic carbon.

o USAF - United States Air Force.

o USAFOEHL - United States Air Force Occupational and Environmental Health
Laboratory.

o USDA - United States Department of Agriculture.

o USGS - United States Geological Survey.

o VOCs - Volatile Organic Compounds

o Water Table - the elevation of the groundwater surface in an unconfined
aquifer.
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SCHEDULE OF CHANGES ,

Dh )

N FIRST: Block 20, Page 1 (55X) of the Basic Order is

A increased by $92,235.54 from a not-to-exceed

B total of $493,299.64 to a new not-to-exceed

- total of $585,535.18.

[}

3‘ SECOND: Section C, Description/Specifications, is replaced
J\ and superseded by pages 3 through 28 hereof.

)

%

X THIRD: Section F, Supplies Schedule Data, is amended as
. shown on page 27 hereof.

Ry

' FOURTH: Section G, Accounting Classification Data, is

* amended by adding the information shown on page
G 28 hereof.

1Y

; FIFTH: This Supplemental Agreement constitutes full

» settlement of any claims of the contractor under
Sy the clause of the contract, entitled "Changes,"
P arising out of or by reason of the changes effected
yj herein.
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INSTALLATION RESTORATION PROGRAM
PHASE II (STAGEl) - CONFIRMATION/QUANTIFPICATION
\ | AIR FORCE PLANT 4 FT WORTH TEXAS *

\
I.~\DESCRIPTION OF VQRK

The overall objective of the Phase II investigation is to define the
magnitude, extent, direction and rate of movement of identified contaminants. A
series of staged field investigations may be required to meet this objective.
The contractor shall determine any additional investigations required beyond
this stage, including an estimate of costs, for sibl rmance
o ag action.ng ’ pos e perfo under a separate

The purpose of this task is to conduct a contaminant source investigation at
Air Porce Plant 4 to determine: (1) the presence or absence of contamination
vithin the specified areas of the field survey; (2) if contamination exists, the
potential for migration in the various environmental media; (3) the
extent/magnitude of contamination on the Air Force Plant 4 property; and (4)
potential environmental consequences and health risks of migrating contaminants
based on state or federal standards for these contaminants. o~ = =

Ambient air monitoring of hazardous and/or toxic material for the protection
of contractor and Air Force personnel shall be accomplished vhen necessary,
especially during drilling operations.

-~

The Phase I IRP Report and the Hargis & Associates "Interis Progress Report
Investigations of Subsurface Conditions US Air Force Plant No. 4 Fort Vorth,
Texas" (both mailed under separate cover) provide background and description of
the sites and investigation area for this task. To accomplish this
investigation the contractor shall take the folloving actions:

A. General
1. WVell Installation:

a. PBach borehole shall be drilled in accordance with ASTM
procedures. Vell construction shall be in accordance vith appropriate state
regulations. State concurrence vith method of wvell construction shall be
documented in the draft and final reports. All vell installations shall be
under the approval and supervised by a geologist or hydrogeologist certified by
the American Institute of Professional Geologists (AIPG) or equivalent
organization. Final site selection shall be coordinated with General Dynamics
facility personnel to avoid interferences vith existing utilities and traffic

patterns.

b. Install a maximum of twenty-three é232 boreholes for a total of
1220 liner~ feet. A maximum of fourteen (14) boreholes shall be completed as
ground vater monitor vells for a total of 930 linear feet. The exact

location, depth of horeholes and number of boreholes for each site shall be
determined in the field by the contractor in consultation wvith the Air Force
project manager. The approximate locations and number of borings and vells for
sites under investigation are given in the site specific section of this task.

¢. Each vell shall be developed as soon as practical after

c-7
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ATTON aESTCRATION FROGRAM
“sly - C(. TTRMATION/QUANTIFICATION
AIR FORCE Pl 4 T “WORTR TEXAS *

I. DESCRIPTION OF WORK

The overall objective of the Prase II investigation is to define the
sgnitude, extent, direction and rate of move.ent of identified contaminants. A
<scrins of staged field investigations may be required to ueet this objective.
Thae -~ontractor shall determine any additional investigations required beyond
this <t~ e, incl.ding an estimate of costs.

Tha parpose of this task is to conduct a contaminant source investigation at
4ir Force 2lant 4 to determine: (1) the presence or absence of contanination
within the specified areas of the field survey; (2) if contamination exists, the
potential for migration in the various environmental media; (3) the
extent/magnitude of contamination on the Air Force Plant 4 property; and (4)
potential environmental consequences aind health risks of nigrating contaminants
based on state or federal standards for these contaninants.

Ambient air aonitering of hazardous and/or toxic material for the protection
of contractor and Air Force peiscrnnel shall be accoipliched vhen nccossary,
~pecially cduring drilling operaticns.

‘e “hase I (AP Zeport and the Hargis & Associates "Intcrim Pregivess Report
In:=st45atwb|s of Subsurface Cunditions US Air Force Plant No. 4 Fort Vorth,
Tewos" (hoth tailed uinder s:parate cover) provide hackgreund and description of
Lbe sites and investigation area for this task. To accomplish this
{.v-stizaticon the contractor shall take the following actions:

A. General

1. Vell Installation:

a. Each berchole shall be drillad in accorl e ith SIM
procedures. Well construction shall be in ~courd.ace <1t |+ tiate state
regulations. State concurrence with sethod of -ell cocstiucti o ~hall be

documented in the draft and final reports. All well i:stallatiens ~rall be
onder the zpproval and supervised by a greologist or tydregenlegist certified by
the American Institute of Professional T=nly;icts (A17G) or - guivalant

organization., Final site selection <hall he coordirated ~i-h Soaeral 7,0 odies
facility personnel to avoid iaterfer-nces with existing utilities and traific
patterns.

b. Install a maximum of twenty-three (23) borcholes for a total of
1220 linear feet. A maximum of fourteen (14) boreholes chall be (onpleted as
ground water monitor welis for a total of 930 linear feet. The exact
location, depth of boreholes and number of boreholes for cach site shall be
determined in the field by the contractor in consultation with the Air Force
project manager. The approximate locations and number of borings and wells for
sites urder investigation are given in the site specific section of this task.

c. Fach wvell shall be developed as soen as gractical after
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ccnpletion by blowing with air and pu~ping or by using a b“ailer. Wwell
A:v2loprent shall proceed until the discharge wvater is clear and f:ep of
<. ii.eat to the fullest extent practical.

156 e
s

s

d: Field permeability tests shall be perforzed in accordornce with
ASTM procedures.

e. Hollow stea auger techningues shall be used to install Sor.k3'es
and monitoring wells in the upper -one (21luvivz) to allov the collectica of
split-spoon sazples. Split-cpoon s:zrples c<hall bYe collected, containerized,
descrited and logged at 5 ft intervals or at stritua changes. Sazplas to be
analyzed chenically (per para B.) <hall Se capped, frezen and package for
over-night ship-ent to the appropriate lahcratory. Two <plit-spoon sa-ples frenm
=1ich well/borehole shall be selected based on color, odor, and organic vapor
analysis (OVA) and analyzed per Table 2, Atch 2. At a minizum a soil sarple
frcm the wvater table interface and one additional core from each boring shall te
submitted for laboratory analysis. The additional core should be from the :zcre
judged to be the most contaminated, based on sample gas analysis, color, odor,
etc. . L

AT A
pooce ST

B
o

%

f. Wells shall be constructed and located in a manner which will
allov their use in aquifer pnuzping tests, ground vater recsvery cperations or

-

other “uture uses.

g. Air rotary =zethods shall be uced for drilling =nuitor wells into
the Palixy. Sp ecial precauticns shall be taken to ensure that contaminants are
~ot intrcluced ‘ato the Paluxy during drilling or as a result of :sigration
aro-ad the hur=tole a2fter well installation.

h. PVC flush joint casing and PVC commercially manufactured screan
<hall te used for all monitor wvells. Use only screv type joints. Schedule 40
PVC shall be used for upper zone wells and schedule 30 FVC for Paluxy wells and
any well over 100 feet deep. The screen length shall be sufficient to penetra:e
the aquifer of interest.

i. All vells shall be fitted with a 3 fonot, ;rotective stcel casing

£
and locking cap vith lock. Thice irun protective pir-g ~ball YLe installed
around the well for further protection in arcas acceessible Yy vehicles, Avoid
wells in traffic areas when pissible; when necessary install with flush zounted

covers painted for corrosion control and visibility.

j. Each well shall recczive a filter pa~k, t-atenite soal =ad have
the annular space grouted to the surface. The gravel pack shall Ye placed at a

P

~ Il L

N controlled rate to prevent bridging. A bentonite seal shall be placed above the
e gravel pack and the rest of the annular space filled with bentconite/cezent grout
:: to the land surface.

k. Grouting shall be done “sing a tremie pipe to assure the entire
filling of the annular space in one operation. No puaping or other develc;-rat
operation shall be permitted until the grout has cured.

1. Contaminated water from boreholes and monitoring wells shall te
coentainerized for proper disposal or treated on-site per General Dyna-ics
agree~ents. These conditions may cccur during well developrent, purging .«.d

.o
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during puzping tests.

o e I

m. Survey elevations of all newly installed - -~it ri g valls with
cerpect to a U.S.G.S. Bench Mark (if available) near the rl:at to wa & curacy
of 0.05 feet.” Horizontally locate the nev wells to an accuracy of 1 f-ot =:d
record on site zaps.

n. +ell plac
Action Plan as it develop

"
-

-
~
-
<

~zent shall be coordinated with the proposed 2. :edjal

la
3

n

o. Obtiin any nacessary State or local drilling permits.

2. The ccntractor shall zonitor all exploratory well drilling and
borehole operations with an OVA instrument to identify potential generation of
hazardous and/or toxic raterials. In addition, the_contractor shall monitor
drill cuttings for discoloration and odor. During grilling operations, if soil
cuttings are suspected to be hazardous (based on OVA measurement, odors, or
discoloration), the contractor shall place them in proper containers and test
thea for EP Toxicity, Ignitibility or organics (EPA Method 624) as appropriate.
C.ntainerized hazardous vastes shall be turned over to Gerneral Dynamics for
dis;osal. Drums shall be labeled in accordance with the General Dynamics plant
hazardous vaste identification system. Results of this sonitoring chall be
ineluded in boring logs.

3. Sazpling and Analysis

a. All vater sa-ples collected chall be crnaly.-d on site for pH,

oorature, and the specific conductance. aspling, maxizum holding ti-e, and
re_civation of szzples shall strictly comply with the follcving references:
tondard Methods for the Exanination of Water and WVastewater, current edition;
5>“Hd, €-ction 11, ¥ater and Environmental Technology; Hethods for Organic
.. ~iecal Analysis of Municipal and Industrial Vastevater, EPA-600/4-8§2-G57; and
Yetilaods for Chemical Analysis of Waters and Vastes, EPA Manual 600/4-79-020,
411 chemical analyses (wvater, sediment and soil) shall wueat the rcquired linmits
of detection for the applicable EPA method identified in Tzble 1, Attachzent 1.

= Le AR v

b. lLocatiecns vhere vater, soil, or « di-oat <n-ples are tsheon zhall
Ye surveyed and zarred where possible with a psr-znenet -ar“er, -.d the lacation
Jocuzented on a project site zmap.

c. Split all vater, sedizent and so0il <ciples as rart of the
centractor’s specific Quality Assurance/Quality Cuntrol (74/GC) prorts-ols and
procedures. One set of sazples shall be analyced by the cuntractor. The other
set of sazples shall be forvarded for analysis through overzight delivery to:

USAFOESL/SA
Bldg 140
Brocks AFB TX 78235

The szzples sent to the USAFOEAL/SA shall bte accompanied by the
folloving inforzation:

(1) Purpose of sample (analyte)
(2) Installation naae (base)
[y
s
a
'
o
< Cc-10
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(3) Sazple number (on containers)

(4) Source/location of szzple

(5) Contract Task Nuzbers and Title of Project

(6) Method of collection (bailer, suction pump, air-1ift puzp ete.)
(7) Volumes removed before sample taken

(8) Special Conditions (use of surrogates, filtering, etc.)

(9) Preservatives used, especially any nonstandard types.

This inforration shall be forvarded vith each sample by properly
completing an AF Form 2752 (copy of foram &nd instructions on proper cczpletian
mailed under separate cover). In addition, copies of field logs docuzeating
sanple collection parzzeters should accoupany the sacples.

Chain-of-custody records for all samples, field blanks, and quality
control duplicates shall be maintained. The records shall be appended to the
final report.

d. Water levels shall be measured at all zonitoring vells to the
nearest 0.0l feet as feet belov the top of the casing elevation. Record
elevations as mean sea level (MSL).

e. All wvells shall be puiged prior to ==zpling to encure that fresh
formation wvater is collected. Purging shall proceed until at least three well
vol zes of vater have bren displaced or until pH, tezperature, and specific
¢ ~d.ctance stabilize. TIf vater fleow to the vell is too lcv or recharge too
cslow to ~.et the above ronditions, the contractor shall document the nuzber of
voluz-s purged 2nd <arple in the most practical manner to get a representative
s-u.ple. All -3=pling in the upper zone shall be conducted using 2-inch
stainless steel Kermmerer sampler, teflon bailer, or PVC bailer. Sazpling in the
Paluxy -<tall be done with a dedicated pump installed in each vell.

f. Second-column confirzation shall be required when volatile organics
(VOC) as determined by EPA Hethods 601, 602, 3010, and B020 exceed detection
lizits in Table 1, .Atch 1. Second coluzn confirzatinn chall be conducted on a
maxizum of 25X of the sacoples collected for these 2nalyses. Total nu-ber of
sazples for these VOCs in Table 1, Atch 1 inclulde thnse confirmation analyses.
Report all procadures and conditicns used. Do not report nusbers unless
confirmed by both coluzns; then only report the first coluzn results.

g. Analyze an additional 10¥ of all ra:-ples, for each parazeter, for
zality control purposes. These shall include the columns usad, conditicns, =nd
the tvo different retention ti:es for zajor conronents, (it2plicate,
intralaboratory, and/or interlaboratory analysis and blanks), as indicated in
Table 1, Atch 1. Include all quality control data in draft and final report.

An exanple summary table will be forwarded under separate cover.

h. Ground-vater elevations chall te zeasured at three points i tire on
all vells. One measurement shall be taken when the vell is developed, a seccond
~hen the sa=ple is obtained and the third approximately one month after
sarpling. Measurements shall be referenced to an established, surveyed
mark-point on the top of the well casing.

y:
L

i. Flov conditions shall be docurented for all surface-wvater sazpling.

-
-
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j. Vvells shall be sa=mpled all at once rather than sazpling §ndividual
wells as they beccne available.

4. All saopling equipzent shall be deccntaminated prior to use batwecn
sanples, and betveen sampling locations, to avoid cross contamination.
Equipzent shall be thoroughly washed vith a laboratory-grade detergent folloved
by clean vater, solvent (methanol) and distilled wvater rinses. Sufficient
shall be alloved for the solvent to evaporate and for the equipment to dry
cozpletely. The ncnofilazent lire or steel wire used to lowver bailers into the
vell shall be dedicated to each wvell or discarcded after each use. The
calitrated vater level indicator for ceasuring vell volume and fluid elavation
zust be decontaxzinated before use in each wvell.

tize

5. The drilling rig and tools shall receive thorough initial cleaning
and be decontaminated after each borehole. As a aminimum, drill bits shall be
steam clezned after each borehole is installed. Drilling shtall progress from
the least to the most contaminated areas, if possible.

6. Field data collected for each site shall be plotted and mapped. The
nature, magnitude, and potential for contazinant flowv within each zone to
receiving streams and groundvaters shall be estimated. Upon coampletion of each
sarmpling 3nd analysis effort, the data shall be tabulated in the next R&D Status
report as spccified in item VI, segquence 1 below.

7. Deter~ine the areal extent of the sites by reviec<sing available
aerial ;shotos of the base, both historical and the most recent panchromatie
infiared.

B. In addition to itcms delineated in "A.," above, ccnduct the folloving
specific actions at the indicated sites on AF Plant 4 :
. RN '

1. Generai

a. Nuoerous sites are under active study by Hargis & Associates for
General Dynanics and are sumzmarized in "Interim Progress Report lavestigation of
Subsurface Conditions US Air Force Plant No. 4 Fort Yorth Texas, Vol. I - VI™,

b. Obtain, reviewv and analyze the reparts of cagoing studies
currently being conducted by Hargis & Ascociates for General Dynazics. Geologie
and groundwater elevation data shall be analyzed to define the hydrezeologie
c~nditions at the site. Ground-water quality data shall be analyced to
deternine any statistical relationships vithin and azong the various «~lls zad
their relationship to regulatory standards as vell as public health and velfare.

¢. Integrate, to the maxizum extent possible, any previous results
from the General Dynamics study perforzed by Hargis & Associates.

d. The feasibility of utilizing hydrogeologic models to predict
vater levels and solute transport shall be evaluated for each site.

e. Analytical data developed previously by Bargis § Associates as
vell as the above results shall be used to develop remedial action alterratives
where pnssible. At least twvo options shall be identified for cach site. A
cornceptual description for each option shall include:

S By
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Engineering considerations

. b. Environmental ippacts and neans of mitigation.

2

S S, 2L
Y]

c. Reliability and implementability

’

%
a.

Operation and -aintenance requirments

e. Off-site disposal needs
f. Safety considerations
2. sSite 1, Landfill 1

a. Ground vater sanples shall be collected at the Follovmg
existing wvells shown in Figure 1, Atch 3:

S O

gM-7,10,18, 20,62,63 and P-4,7 as vell as one nev vell being
installed by General Dynamics. These samples shall be analyzed for Volatile
Organic Compounds (VOC), Base Neutral & Acid Extractable Cozpounds (B/N), and
heavy metals per Table 2, Atch 2.

b. French drains nurmber 1 and 2 and the drain pipe shall be sawpled
«nd arnalyzed for VOC, B/N, and hkeavy netals per Table 2, Atch 2.

c. Surface vater saxzples shall be collected at the creek seep as
vell as creeck locations C-1,2,3,4,5 and St-5 outfall. All ssnples shall be
analyzed for vYOC,3/N, and heavy metals per Table 2, Atch 2.

d. Determine the effectiveness of the recently installed lines in
the storm drain at ST-S outfall in preventing release of contaninants to the
creek.

3. Site 3, Landfill 3

a. Conduct geophysical profiles (electromagaetic) to deterzine the
horizontal extent of subsurface contaa‘naxlon, if precent. PEvaluate the data to

deter-ine if soil borings are needed to place the site onto catzgory 1, 2, for
3.

b. Drill cone (1) borehole dowvngradicnt (Figure 1) into the upper
Paluxy to a depth of 150 feet. Complete the borehole as a ground-wvater =onitor
well screened in the upper sand unit.

¢. Collect one ground-vater sample and analyze for VOC, B/N, and
heavy metals per Table 2, Atch 2.

d. Ground-vater samples shall be collected at the folloving
existing vells shown in Figure 1, Atch 3:

H4-39,38,21,37,27,26,26,35,34
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j Tach sazple shall be analyzed for VOC, B/N and heavy metals per Table 2,
:. Atch 2.
05
. 4, Site 12, Chrome Waste Pit 3
A ! a. Conduct post clesure monitoring at previously installed wells to
' include: ’
N ]
-
X H4-30,16,15,45,17,32,13,41 and P-2
% Tach saczple for the above wells shall be aralyzed for vOC, B/N and
X heavy netals pzr Tavle 2, Atch 2.
N
is 5. Site 17, Former Fuel Storage Site
B
' a. Sanple the two existing wells (HM- 8 14) and analyze for HC Fuels
o (Figure 2, Atch 4) per Table 2, Atch 2. I “
y! .
] b. Observe vell HM-8 for existence of a fuel lense and determine
» the thickness if such a lens exists on the water table.
~Q
{ c¢. Drill one additioral borechole and ccrplete 2s a ground-wvater
o ronitoring vell (maximum of 40 feet deep). Screen at the water table. Analyze
-, one water sarple and three (3) soil sarples, for HC-fvels per Table 2, Atch2.
153
’i d. If fuel is detected in the upper zone yround water, prepare a
;‘ B. ~e=dial Artion Plan addressing alternatives (Item VI, Seq 4). .
g 6. Site 2, Landfill 2
i a. Conduct geophysical profiles (electromagnetic) to determine the
5 horizontal extent of subsurface contamination, if present. Evaluate data to
(- determine if soil borings are needed to place the site into category 1,2, or 3.
. b. Install one downgradient paluxy borehole to a depth of 150 feet
Q and conplete as a ground-water nonitor ~ell <cresined in the wyjor <~ud unit.
28
A c. Obtain ground-wvater csanples and cnalyze for VOC, 3/N, znd heavy
@ metals per Table 2, Atch 2.
"y d. Ground-vater sasples <hall te collentcd at the folloving
;9 cxisting wvells shown in Figure 2, Atch 4:
L}
;E: HM-2, 22, 40, 42, 43, 44, 46
*y
and analyzed for VOC, B/N, and heavy metals per Table 2, Atch 2.
.o 7. Site 4, Landfill 4
o
.: a. Install one upper zone borehole to a depth of 40 feet and
' complete as a ground-vater monitoring well. Collect and analyze one water
q sasple and tvo (2) soil sanples for VOC, B/N, and heavy metals per Table 2,
Y stch 2.
L
‘9
3
q C-14
1
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b. Install one downgradient paluxy borehole to a depth of 150 feet
aud complete as a ground-water-monitor well screened in the upper -and unit.
r5rain ground-vater samples and analyze for VOC, 3/N, and heavy metals per Table
2, Stzh 2
Ly adll .

¢. Ground-vater samples shall be collected at the following
existing wells shown in Figure 2, Atch 4:

HM-5,9
znd analyze for VOC, B/N, and heavy metals per Table 2, Atch 2.

8. Zone 1, Including: Site 13, Die Pits; Site 11, Chrcme Pit 2; Site 8,
Fire Department Training Area 5 (PDTA 5).

a. Ground-vater samples shall be collected at the foiloving
existing wells adjacent to the excavated die pits as shown in Figure 3, Atch S:

HM-11, 12 24,25,28,60,77
pP-1 '

b. Analyze each of the above szples for VOC, 3/N, and heavy metals
per Table 2, Astch 2. In addition, analyze samples for FUTA 5 (¥n-77) for HC
I -

vols and oil & grease.

c. Drill an upper zone “orehole to a depth of 40 feet., Collect and
iaiy.e t-o .oil sz ples for VOC, B/N, und heavy metals per Table 2, Atch 2.

9. Site 15, Fuel Saturation Area 2 (FSA 2)°

a. Collect one wvater sample from the existing monitoring wvell
({iM 50) and analyze for HC Fuels and VOC per Table 2, Atch 2.

b. Otserve the well for existence of a fuel lens cad determine the
thickness if such a lens exists on the water table.

c. Drill three (3) borerholes to an avzrade depth of 30 f-et (total
of 20 linear feet) along the length of the buried fuel line. *:al 1e three (3)
soil samples from each borehole (based on color, ordor, or OVA cnal,sis for HC
fvel & VOC per Table 2, Atch 2.

-

d. If fuel saturation occurs at this site, pr-;ire a 7+ :i%al
Action Plan (item VI., Seq. 4) addressing alternatives for mitigating the
problem.

Ty
P A o~ e

10. Site 20, Vastewater Collection Basins

a. Drill one upper-zone borehole directly north and downgradient of
the basins near the process building to a depth of 40 feet and complete as a
ground-vater-monitor well.

v *a -!.I. -

( 5. Collect one water sample and two soil samples and analyze for
YoC, 0il & Grease, d4C Fuels, and heavy ~ectals per Tuble 2, Atch 2,

»

{ c-15
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¢. Collect ground vater savples at the follewing existing wells
st-wn in Figure 3, Atch 35:

iM-31, 47, 69, 70

Each sample shall be analyzed for VOC, 0il & Grease, HC Fuels, and
hoavy metals per Table 2, Atch 2.

d. Determine the location and depth of the buried sanitary and
industrial waste lines. Determine the need for sampling soil along their leugth
tzsed cn findings in items 10.a. through 10.c.

11. Site 16, Fuel Saturation Area 3 (rSA 3)

i i

a. Collect one wvater sample from the existing monitoring vell
(%=-78) and analyze for HC Fuels and VOC per Table 2, Atch 2.

n . .
$¢ b. Obtcerve the well for cxistence of a fuel 1 us cnd determine the
'1 thiict 1ess if such a lens exists on the watar table.

o --

N - . . . :

N c. Review results of on-going studies to determine the areal extent
-;7 of saturation. Coordinate with the on-going interim R~.:edial fctien Program.

12. site 9, FDTA 6

a. Collect six (6) soil samples by hand augering. Select one
(1) soil sample from each auger core based on color, odor, or organic vapor
readings. Collect one ground-vater sample from P-3 (Figure 4, Atch 6).
Analyze samples for VOC, B/N, oil & grease, and HC Fuels per Table 2, Atch 2.

b. The auger coreholes shall be grouted to the land surface uron
completion of sampling.

13. Site 6, rDTA 3

A

a. Check existing well (BM-33, Figure 2, 5tch 4) for a fuel lenses
on the water table in the borehole.

ol
DN,

b. Convert the existing soil voring (-3ix of 40 lin:ar ft) to a

»" g ¢ nd-vater .onitor well screzned in the wppar -one. Collect nne g:nund-water
At cz-ple and analyze for VOC, HC Frels, and 0il & Grease per Tible 2, Ateh 2.
-
j§$ ¢. Collect one ground-water sample frem existing well #M-33 and
%:f analyze for 0il & Grease, VOC, and HC Fuels per Table 2, Atch 2.
1
o.; 14, Site 7, FDTA 4

. a. Determine the location of the old fire training area by
conducting a soil-gas survey with a maximum of 60 probes traversing the area.
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b. Collect one ground water sitple and aralyze for vOC, 011 &
S..:.e, and HC Fuels per Table 2, Atch 2.

15. Site 18, Solvent Lines
a. Drill one dovngradient upper zone borehole (Figure 5, Atch 7) to
a depth of 40 feet at a location determined from existing data collected on the
vells installed by General Dynamics. Collect two soil camples and analyze for 1
“ylene, 0il & Grease, and methyl ethyl keytone (MEK) per Table 2, Atch 2. |

b. Cozplete the borehole as a ground-vater-monitoring wvell,
Collect and analyze saaples for oil & grease, xylene, and MEK per Table 2, Atch |
2.

c. Collect ground-vater samples from HM-72,73,74, and 75.
inalyze each sample for xylene, oil & grease,and MEK per Table 2, Atch 2.

16. Site 10, Chrome Pit 1

a. Locate the disposal pit (Figure 3, Atch 5) and drill one upper
zcne borehole to a depth of 40 ft. Collect twvo soil s..~ples znd analyze for VOC
and chromium per Table 2, Atch 2. Coordinate closely with ficneral Cyaamics
cerzcnnel to minimize production/work delays and cest of celecating process
fquiprent.

b. The boichole shall be ccmpleted as a z..und-water ' caitoring
22ll. Collect one water csample and analyze for VOC and chreomium per Table 2,
Atch 2. " '

c¢. Collect one sample from existing well HM-48 as well as two new
.217s to be installed by General Dynamics and analyze for VOC and Chromium per
Table 2, Atch 2.
17. Site 5, FDTA 2

a. Collect grcund-:atér camples at existing anitoriag vells HM-19,
49, 50, 51, 65, 66, and 76 (Figure 1, Atch 3).

b. Analyze < -mples for VOC, oil & grease, and HC Fiels per Table 2,
Atch 2.

¢. Conduct a geophysical prefile (electrce o netic) of the area to
determine extent of any hydrocarbon plure.

18. Site 14, Puel Saturation Area 1 (FSA 1)

a. Install one borehole in the upper zone to a depth of 2 feet
below the water table (maximum depth of 40 feet) per tigure 1, Atch 3.

b. Collect tvo soil samples and one water sample and analyze for HC
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Teoels per Table 2, Atch 2.

c. Collect groundwater saaples from the existing wells iM-53, 55,
? fm, 6u and analyze for HC Fuels per Table 2, Atch 2.

d. Observe the monitor wells for a fuel lense and measure the
thickness.

e. Coordinate with on-going interim Remedial Action Project.
19. Ambient Monitoring
Collect ground-water Samples from the following existing wells:

AM-29, 52, 54, 56, 57, 58, 59, 61, 64, 79, 81
P- 5u, Sm, 10u, 10m, %u, 9m, 1lu, 1llm

and analyze for VOC, B/N, 0il & Grease, HC Fuels, heavy metals,
and chromium per Table 2, Atch 2.

20. East Parking Lot
Collect yround-vater samples from i#M-%8, 71,32 and P 8u, 3m

and analyze for VOC, B/N, 0il & Grease, HC Fuels, chrOulum, and heavy metals
ger Table 2, Atch 2.

21. Fuel Storage Tank

Collect one ground-wvater sample from HM-23 (Figure 2, Atch 4 ) and
znalyze for oil & grease and HC Fuels per Table 2, Atch 2.

22. Lake Worth Monitor Vells
a. Install one (1) borehole along the northern area of the Plant

that borders Lake Worth (Fig 4, Atch 6 and Fig 5, Atch 7.) The borehole shall
be drilled into the Paluxy Formation to a raxirum depth of 100 feet.

b. The borehole shall be completed as a ground-vater-monitoring
well. Collect two vater samples (one month apart). Fach sample shall be
analyzed for VOC, B/N, and heavy metals per Table 2, Atch 2.

23. vhite Settlement Ground-WVater-Pumping Effects

a. Review data on pumping records and projected wvater demands for
the city of White Settlement.

b. Review historical records on Paluxy wells at Plant 4,
hydrogeologic and water quality data developed during ground-vater
investigations conducted by General Dynamics, as well as geologic data on the
thickness, character, and extent of the Goodland Limestone and Walnut
Forrmations.
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¢. Evaluate the impact of the :love pirer-aters on greund wvater flow
in the Paluxy near AF Plant 4.

d. Determine the direction of ground ~water flow in the Paluxy and
the zone of influence of the White Settlenent walls.

24, MNuclear Aerospace Research Facility (NARF)

a. S=7ples of soil and wvater shall be collected and analyzed to

confirm the 5Lexuqce or zbsence of radioactive material (RAM) on the surface and

ch: anacg of the _former reactor locatloﬂs as vell as the old a1rcraft
deconts ination area.

b. Drill three (3) boreholes in the area of the original reactor
pits (Figure "4, Atch 6) to a depth of 20 feet (total of 60 linear feet) and
complete one as a ground vater monitor vell. Split spoon samples shall be
taken at tvo (2) foot intervals (total of 30 samples) and analyzed for alpha,
beta, and gamma radionuclides per Table 2, Atch 2. Each core section shall be
blended prior to analysis to insure characterization of the ccuzplete core
section.

c. Collect ground-vater sanples from HM-83,84, 85 and this new

vell (total of 4 s(ﬂplas) and ‘Faljze for VOC, B/N, hecavy 1=tﬂls, oil &
grease, - RAH cnd HC Fuels per Table 2, ALCh 2

d. ZResearch past analytical data from wells at ?lant 4 .ud White

Settl-.ent for radioruclide results during the NARF qgeratlons period. Include

any | fﬁvdﬂr*s in LHe final report.

e. Coordinate all studies at this site with the Health Physics
staff at General Dynamics and the OEHL P0OC to ascertain evact locations of past

operations.
25. Fuel Test Area, Bldg 21:

a.__Install a maxi-um of five (5) =cil borings at an a- 9r=ge depth

of 40 feet (200 ft) per Flgure 4 "Atch 6. Select two (2) soil <z >l-s from

cach borehole (10 sainples) based on ag-narance and odor 3 - and 1nal)/e 5}:21}
grease and HC Fuels per Table 2, Atch 2.

r cnitoring wells
(total of 120 linear feet) and collect one water :;‘ple from each well (total

of 3 samples). Each sample shall be analyzed for oil & grease and HC Fuels
per Table 2, Atch 2.

b. Complete three (3) Lorings as ground-vater

c. Collect eight grab samples and one 8-hour hand composited
surface vater sample from Outfall 5 (Figure 5, Atch 7) and analyze for oil _&
grease and HC Fuels per Table 2, Atch 2. Document any observed _visible cheen

on the water surface of Outfall S.
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s.rface-vater, sa=ple from vuttall ™01 and analyze for 01l & gr. :se,

=.d VOC per Table 2, Atch 2. e

o d. Collect eight 71ab =-=ples and one 8-hour %:nd-c

26. Field Technical Operations Plan (TOP)

The contractor shall develop a detailed technical field cperations
plan (specified in sequence 7, item VI belowv) based on the technical
requirenents specified in this task description. This plan shall be explicit
vith regards to field procedures. It shall include but is not limited to field
decontanination operations, health and safety procedures, sazpling protocol,
wvell purging requirecents, disposal procedures for pumped or bailed vater,
closure procedures for abandoned wvells, QA/QC field procedures, updated field
schedule, specific field permeability tests to be performed, and etc. The
format is forvarded under separated cover. Applicable data listed in sequence
19, item VI below, shall be used in plan preparation. _ -

27. Vell Abandenment
a. The contractor shall a2bandon the boceholes not finished as
sround -vater-—onitor vells as if ccntamination is present (pressure grout from

bottoa to tcp with cement grout).

b. The contractor shall evaluate available wvell abindonnent

technizues for ground vater monitor vells installed at Air Force Plant 4 for
this task. This evaluation shall consider that these vells will be abandored at
csoze futuve date after the study objectives have been met and there is no longer
a re2d for -onitor wells. The contractor shall recomzend a candidate method(s)
or techaiique to apply. The actual process of ground wvater monitor well
abandonzent is not a part of this study.

28. Conduct a literature search for local hydrogrologic conditions and
docutent in the report. Much of this has been done by Targis & lscociates in
Gerneral Dynazics study (sent urder separate cover); Include their results.

29. Inventory all wells on Air Force Plant 4 (active znd aha=doned) and
include in the report. The vells shall be grcuped into subsets acsociated with
a particular site, zcone, or acbient area (initial grouping by CFHL will be
proviled under separate cover).

30. The contractor shall evaluate the total system of wells, using
Kriging or other scientifically dependable approaches, and recommend an optimal
vell netwvork redesign for future wonitoring efforts at AF Plant 4. Wells vhich
are not recessary for the integrity of the chemical and hydrogeological data
base should be identified as candidates for abandonment.

C. Well and Borehole Cleanup
a. All well and boring area drill cuttings shall be removed and the

z2reral area cleaned following the cempletion of cach well and boring. Although
the sucpected hozardcous waste chall be tested by the contractor for EP toxicity
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and Ignitibility, the contractor {s not responsible for ultizate di<;-cal of :t-e
drill cuttings. Only those drill cuttings suspected as being a kaziti-ns vaste
(based on discoloration, odor, or orginic vagpor analysis) shall be ;:-~ erly

containerized by the contractor for eventual disposal by General Cyramics.

b. Insure the construction arca, including storage areas utilized, are
kent clean at all times. Accurulated wvaste and debris shall be resoved on a
daily basis or more frequently as directed by General Dyramics. Ccrply vith
Seneral Dynamics Plant Services policies with respect to clean-up of the sites
after drilling and saszpling.

)

»
v
¥
¥
¥
l
[.
]
.
bl
'

c. Assume responsibility for containrent and tr=ncportation of wvaste
raterials from dr1111ng procedures to the vaste storage site designated by
General Cynamics.

D. Field Coordination

The contractor shall rotify the Air Force Project Officer five (5) days
in advance of field activities and sa~ple collection dates.

E. Asphalt Repair
The contractor shall repair ==;halt surfaces that 21e da~:.ed due to
various field activities using a quick fix concrate or cold acyhalt patch to
repair surfaces.
F. TZzta Review
1. Resnlts of sampling and analysis shall be tabulated and incorporat.d
in in the Inforzal Technical Information Report (as specified in sequence 3,

{tem VI belov) and forwvarded to the USAFQERL for reviev.

2. FPield vork accomplishzents, planned work and results shall be
tabulated and forwvarded, as available, in the next R&D Status Report.

G. Reporting

1. A draft report delineating all findings of this field investigation
shall be prepared and forvarded to the USAFCZ2L (as specified in item VI,
sequence 4 belov) for Air Force rcvievw and cro-uent. This report shall incl de a
discussion of the regional/site specific hydregeology, well and boring legs,
data from vater level surveys, grcundvater surface and grazdient maps, vater
quality and soil analysis results, available geohydrologic cress sections, and
laboratory quality assurance information. The report shall follow the USAFOEHL
supplied format (mailed under separate cover).

2. The recozzendation section shall address each site znd list then by
catagories. Catagory I shall include sites where no further action (including
rezedial action) is required. Data for these sites is considered sufficient to
rule out unacceptable health or environmental risks. Category II sites are
those requiring additicnal conitoring or vork to quantify or further arsess the
extent of currant or future contazination. Category IIl sites are sites that

~u

“1ll require rezedial actions (reaxdy for [A2 fha<e IV acticrs). TIn +ach case,
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the contractor will summarize or present the results of field data,
environzental or regulatory criteria, or other pertinent i{nformation suprorting
these conclusicns.

3. Prepare briefing rmaterials (no more than 30 Vu-graghs) describing
{nvestigation procedures and results, as specified in item VI, saquence 9 balow.

J“.J‘\-:‘ J‘

B, Meatings

The centractor’s project leader shall attend five (5) meetings with Air
sece d rogulatory agency perscnnel to take place at a time to be specified Ly
“e USAFILHL. The neeting shall take place at AF Plant 4 for a duration of cne
ay (eight hours).

Cas rv "1}

ITI. SITE LOCATION AND DATES:

Air Force Plant 4
Cate to be established

III. BASE SUFPORT:
Ceneral Dynanics will be responsible for activities listed below :

1. Take custody of hazardcous drill cuttings and centaninated well vater
and - ike proper dispo<al of the saterial.

2. Restage drums in Hazardous vaste areas to provide wvorking space for
<:.-pling and drilling activities vhen necessary.

3. Set up barricades to isolate drilling area from parking areas and
readings.

4. Provide secure staging area for equip:ent.
IV, GOVEANHENT FURNISHED CROFZRTY: lMNore

V. SOVERNMEINT POINTS OF CONTACT:

1. Maj George R. New 2. Col Marlan J. S.zerickhouse
I'SAFCZHL/TSS HQ A7SC/SGEB
3ronks AFB TX 78235 t.drevs AF3, DC 40334
(S512) 526-21:58 (301) 981-5235
AV 240-2158 AV 3858-5235

2. Maj Al Lussier
AFFRO/PD
Ft Vorth, Texas
(817)763-4413
AV 8138-5473
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VI. 7Tn addition to scquence numbers 1, 5, and 10 in Attachrment 1 to the
~utiact, which are applicable to all orders, the sequence nu-bers listed Yelow
a.e &g plicable to this order. Also shown are data applicable to this oider.

Sequente No. Block Block Block Block 31nck
10 11 12 13 14
19 (Atch 1) ONE/R 8SNov15 36Jan3l 10
Para I.B.26 -
_; 3 (Atch 1) 0/Time * ek 3
SO Para I.F.1.
;W™
N .
AT 4 (Atch 1) ONE/R * T 8
Para I.B.5
4 (Atch 1) One/R 24 Tun23 RAAL 225 87MaylS Xk kA
Para I.G.1. E—
4 (Atch 1) ONE/R * kxk * Kk hk 8
?ara I.B.9.4d.
9 (Atch 1) One/R 36Apr04 26 Juin06 “h2a101 3
Para I.G.3.

* As required by the requested analytical rmethod.

*x Upon completion of analytical effoft before submission of 1lst draft
report.

*%% Three veeks after completion of the analytical effort.
vi¥x*x Tyo weeks after acreptance of the draft RAP.

*xkxx*x% Tuo draft reports will be required. Ten (10) copizs of the first
draft shall te forwvarded to (ZHL/TS. After incorgeoratiug Air Force
ceoments cencerning the first draft report, the contractor shall supply
the USAFOEHL with cne (1) copy of the secoad Jdraft (ejort. Ygon
acceptance of the secend draft, the USarordL will furnish a distribution
list for the remaining 24 copies of the second Jdraft. Vhen the second
draft is approved the contractor shall supply 50 cyupies plus the
original camera ready copy of the final report.
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o TABLE 1. AP PLANT4 IRP PEASE II ANALTTICAL PARAMETERS, ~ET3ODS,

*, AND DETECTION LIAITS

. VATER SOIL

N Parameter Method . Det Limita Method Det Li=it

ﬁ : (ugrsL) (ug’g)

Y mmmemeeeeeeeeeee o T ll . B

) VOX A 601 b 8010 0.050
VOA 602 b §020 0.500

) 8/N 625 h 625 h

e 2,4-D 8150 1.0 8150 0.1

§{ 2,4,5-T 8150 0.1 8150 0.01

o TCDD 613 2.0 (ng/mL) VA84-A0021 1.0
Toc® 415.1 1000 na na
TOX 9020 50 - -
Phenols 420.2 S 420.2 0.1
058G 413.2 1000 d 10
HC Puel 418.1 d 10
HEK 3015 h 8015 h
Xylene (AVO) 8020 h 8020 h
NO, 200.0 1000 - -
cl 300.0 1000 100.0% 10
Color 110.2 1.0 color unit - -
MRS 425.1 25 - -
DS 160.1 1000 - -
50, 300.0 1000 109.0® 10
F 300.0 100 300.0 1.0
RCO, 310.1 1000 as c.co, - -
CN 335.3 10 335.5 0.1
pH 150.1 .01 pd unit 9040 0.01
Conductivity 120.1 1 uzho 9050 1.0 urho
As 206.2 2 7060 0.2
Ba 200.7 1 6010 0.1
cd 200.7 2 6010 0.2
Cr 200.7 5 6010 0.5
Pb 239.2 2 7421 0.2
Ag 245.1 0.2 7471 0.205
Se 270.2 2 7740, 0.2
Ag 200.7 2 6010 0.2
Cu 200.7 1 6010, 0.1
Pe 200.7 8 6010 0.8
Mn 200.7 1 6010 0.1
Zn 200.7 3 6010, n.3
Na 200.7 30 6010 3.0
Ca 200.7 50 60108 5.0
Mg 200.7 30 60168 3.0
Be 200.7 1 6010 0.1
Bazardous Yastes i

Al
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NOTES (TASLE 1):

a. Detection lizits listed are zethod detection lizits (i{.e. analysis of
interference free sacples). Practical Quantitation Level (2QL),
defired as the lowest achievable level of analytical quaatitation durinrg
routine laboratory operating conditions vithin specified lizits of
precision and accuracy (EPA, 50FR219, page 46904), ray differ.

b. Detection limits for Purgeables (Volatile Organic Compounds, VOC) shall
be as specified for the cozpounds by EPA Methods 601 & 602 (wvater) or
EPA Methods 8010 & 8020 (solid =itrix). These zethods require positive
confirzation by a second gas chrozatographic column. This =zust be done
tofore reporting positive values. The zethods specify the twvo coluzns
to use. Second column confirzation {s required vhen values exceed:

Bonzene 0.7 vg/L
Cacdbon Tetrachloride 4.0 vg/L
1,2 Dichloroethane 0.1 ugsL
Hethylane Chloride 4.0 ug/L
Tetrachleroethylene 4.0 ug/L
Trichloroethylene 1.0 ug/L
Vinyl Chloride 1.0 ug/L

Dichlorobenzene isoczers Suzm greater than 10 ug/L
Any other organic Greater than 10 ug/L

Retention time on both columns must match before reporting positive values.
1f no catch occurs, it vill be considered an interference.

1f questions are encountered about certain contaminants, you may be asked to
shov both chrozatograms to rule out the possibility of interferences.

VOC = Purgeables = Volatile Ealocarbons(VOX) + Volatile Arozatics(V0A)
¢. Detection liaoit for TOC zust be 3 tizes the noise leval of the

iastruzent. lYaboratory distilled wvater =ust chov rno response; if it shovs a
cespoase, corrections of positive results sust ba ~.dae,

d. ‘nalysis of 0il and Grease (04G) by 413.2 (IR) after Txtraction with
Method 3550.

e. Ceoloiirzed Vater Extraction.

f. Digestion with Method 3050.

g. Digestion with lithium metaborate (LiSOZ) for Ca and Mg.
h. Detection lizits specified by the EPA czethod.

1. SUSPECTED EAZARDOUS VASTES :

{. SUSPZCTED HAZARDOUS VASTES: EP Toxicity EPA 1310 c
Ignitibility ECPA *
Furgrables EFA €24 c

* TBizardoys wvaste if fgnitible at 140 dezrees Firenheit or below.
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APPENDIX D

Well Numbering System

The wells and borings drilled at Air Force Plant 4 Juring the Phase
IT investigation are identified by an alpha-numeric label, Upper Zone aquifer
wmonitor wells are labeled with the letters HM or F followed by a dash and a
number. The HM stands for Hargis-Montgomery (Hargis and Associates) whereas
the F represents those monitor wells installed by Intellus Corporation.
Hargis-Montgomery installed HM wells 1 through 85 and Radian installed HM
wells 100 through 108. Monitor wells drilled into the Paluxy Formation are
denoted by the prefix P followed by a number and in most cases the number is
followed by a U or an M representing completion in the Upper Paluxy and Middle
Paluxy, respectively. Where the P is followed by a number only, the well was
completed throughout a larger interval of the Paluxy Formation aquifer. Soil

borings are labeled with the letters SB followed by a number.
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- 1
B
VGl
ADIAN
() CORPORATION
TABLE D-1. WELL INVENTORY
.
Y]
L p-1 HM-1 HM-47 F-200
fj P-2 HM-2 HM-48 F-201
2 P-3 HM-3A HM-49 F-202
P-4 HM-3B HM-50 F-203
y P-5U HM-4A HM-51 F-204
. P-5M HM-4B HM-52 F-205
: P-6U HM-5 HM-53 F-206
\ P-6M HM~6 HM-54 F-207
Y P-7U HM-7 HM=-55 F-208
P-7M HM-8 HM-56 F-209
. P-8U HM-9 HM-57 F-210
- P-8M HM-10 HM-58 F-211
~ P-9U HM-11 HM-59
: P-9M HM-12 HM=60
Y« P-10U HM~13 HM-61
, P-10X HM-14 HM=-62
{ P-11U HM-15 HM-63
y P-11M HM-16 HM-64
8 P-12U HM-17 HM-65
’ P-12M HM-18 HM-66
- P-13U HM-19 HM=-67
, P-13M HM=-20 HM-68
. P-20M HM=-21 HM-69
S P-21U HM=-22 HM-70
P-220 HM-23 HM=-71
) P-23U HM-24 HM-72
' HM-25 HM-73
b HM-26 HM-74
HM=-27 HM-75
g HM-28 HM-76
o HM-29 HM-77
\ HM-30 HM-78
N HM-31 HM=-79
HM=-32 HM-80
q HM-33 HM-81
S HM=34 HM-82
y HM-35 HM-83
i HM-36 HM-84
N HM=-37 HM-85
" HM-38 HM-100
HM-39 HM-101
HM-40 HM 102
K HM-41 HM-103
HM=42 HM-104
X HM-43 HM-105
X HM-44 HM-106
{ HM-45 HM-107
o HM-46 HM=-108
.l
‘,
y D-5
14
(
) «t.";c.‘.c.' R B e RO TR R T g "'“;":'\-"n'-"é*}}\m
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Fd
s
‘s
> RADIAN LOG OF DRILLING OPERATIONS Sheet _1 _ of _1
o CORPORATION
ff} Boring or Well No. _SB-] Project _Air Force Plant 4 IRP
-, Location _Fuel t 1 Beginning __1/24/86 and end
| Log Recorded by _Peter A, Waterreus 1/24/86 of drilling operation
- NOTES: BG=Bgckground, ST=Shel Type Drill Rig and Operator _CME-75,
\ SS=Split Spoon, G=Grab Baggett
: Sampling Interval (Estimated) 5 ft
40
L N Sample
oY Sample Type <{raphic
v Depth Zone Taken Log Stratigraphy Remarks
" ' l
™ - G ‘ | ASPHALT: 0-0.25'.
R - G FILL: 0.25-1.0'.
AN - G CLAY: minor silt and sand, orange and
A - tan, plastic, moist to dry, moisture
. -- decreases with depth (1-4').
W -
¥
,qﬁ - 4-5 ST CLAY: mottled orange and tan, tan espe=- HNU 0.3 w/
! - cially noted along bedding planes. Dry 0.1 BG
P 5 ( GOODLAND FORMATION.) Polytest-
@ - (slight yel-
o - low ring)
{ -
:3’ - 9-9.3 ST CLAYEY SHALE: minor coarse sand and
"; - gravel, calcareous, mottled tam, orange
:i’ 10~ and gray, dry.
C) -
~ -
¥ -
o _
e
- -
c'é - 14— ST SHALE: calcareous, dark gray, orange red HNU 0.2 w/
v - 14,5 iron stains along fractures, dry. 0.15 BG
j; 15~ Polytest-very
[ - slight vellow
b - ring)
i _ Benzene (neg)
..:_\ -
o -
(L -
‘:’ - 19- ST SHALE: gray, fissile and dry. HNU 0.2 w/
- - 19.2 0.15 BG
L:;J: -G-
Q. -
- - LIMESTONE: fossilifercus, grav, sandv.
- - (WALNUT FORMATION.)
> - ™ = 22°'.
N -
.
[ J F-3
[’
s:,
PR I I R L e e e e T A R N s Nt AT e A AT A NN LB, S
R L g e T (e S L S N N e
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R e e e e

LIMESTONE:
T = 21°'.
TCE (trichloroethylene)
MEC (methylene chloride)

fossiliferous, gray, sandy.
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RADIAN LOG OF DRILLING OPERATIONS Sheet _] _of _1_
CORPORATION
Boring or Well No. _S$B-2 Project _Alr Force Plant 4 IRP
Location _Fyel Saturatiop Area No,2 Beginning __1/24/86 __ and end
Log Recorded by _Peter A, Waterreus 1/26/86 of drilling operation
NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-75,
SS=Split Spoopn, G=Grab Baggett
Sampling Interval (Estimated) b ft
Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks
i 1
- G l ASPHALT: 0-0.3'.
- G FILL: 0.3-1"'.
- G CLAY: minor silt and sand, orange and
- tan, plastic, moist to damp, moisture
~-- decreases with depth.
- 4=4.3 ST CLAYEY SHALE: calcareous, mottled HNU 4.0 w/
- orange and tan, dry. 0.4 BG
5- 5-6 ST CLAYEY SHALE: same as above. Polytest-
- (GOODLAND FORMATION.) (green ring,
-~ 3mm)
- TCE (neg)
-  9-9.2 ST CLAYEY SHALE: calcareous, mottled orange HNU 13.0 w/
- and tan, plastic and slightly damp. 0.4 BG
10~ 10-11 ST CLAYEY SHALE: same as above. Polytest-
- (brown ring
- on a green
- ring, 4mm)
- MEC (neg)
- 14- ST CLAYEY SHALE: minor gravel, calcareous, HNU 1.0 w/
- 14.5 mottled orange, tan and gray, slight 0.6 BG
15- plastic to friable, dry.
- 19- ST CLAYEY SHALE: same as above. HNU 1.0 w/
- 19.2 (WALNUT FORMATION at 19.2'.) 0.6 BG
20-
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RADIAN
CORPORATION

LOG OF DRILLING OPERATIONS

M Al i Rab Rl Belt M b e St ,T

Sheet _] of _}_

Boring or Well No. _SB-3 Project _Alr Force Plant 4 IRP
Location _Fyel Saturation Area No.2 Beginning __1/26/86 and end
Log Recorded by _Peter A, Waterreus 1/26/86 of drilling operation
NOTES: BG=Bgckground, ST=Shelby Tube, Type Drill Rig and Operator _CME-75.
§S=Split Spoon, G=Grab R, Cheek
Sampling Interval (Estimated) 5 ft
Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks
G ASPHALT: 0-0.3'.
SILT: clayey with fine sand and minor
gravel, vellow brown, plastic, damp.
G SILT: same as above except yellow.
4=4.3 ST CLAYEY SHALE: minor gravel, mottled tan HNU 0.4 w/
and gray, slight fissile and dry. 0.1 BG
(GOODLAND FORMATION.)
9-10 ST CLAYEY SHALE: same as above but damp HNU 1.2 w/
to dry. 0.0 BG
Polytest-
(brownish
green ring
apx. 2 mm)
14- ST CLAYEY SHALE: minor sand, calcareous, HNU 0.1 w/
14.8 mottled, tan, orange and gray, damp 0.0 BG
to dry.
HNU 0.2 w/
0.0 BG
19- SS No returns.
19.1

LIMESTONE: fossiliferous, grav, sandv.
(WALNUT FORMATION.)
D = 22
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. RADTIAN LOG OF DRILLING OPERATIONS Sheet _]1 of _2
N CORPORATION
- Boring or Well No. _SB-4 Project _Ajir Force Plant 4 IRP

" Location _Fyel Saturation Area No.l Beginning __1/26/86 and end
Lo Log Recorded by _Peter A, Waterreus 1/26/86 of drilling operation
' NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-75,
» $S=Split Spoon, G=Crab R. Cheek

" Sampling Interval (Estimated) 5 ft
8
:J: Sample
N Sample Type Graphic

! Depth Zone Taken Log Stratigraphy Remarks
&5
P - G ' | ASPHALT: 0-0.3'.
::{ - ‘ t FILL: 0.3-3.5'. Sand with minor gravel,
o~ - . tan, medium grained, subrounded,
R - slightly damp to damp.
:; =

‘\ -

Ky - 4-4.5 ST SAND AND GRAVEL: some silt, calcareous, HNU 0.4 w/
A - mottled orange and brown, sand is poorly 0.0 BG

\ 5- sorted and fine to coarse grained.

@ - Gravel is limestone.

Lol -

v -
T; -
{ -

- - 5-10 ST SAND: minor gravel, calcareous, tan, HNU 1.2 w/
. - primarily fine grained, moderately 0.0 BG

N 10- sorted, fairly well rounded and damp.

;4 _

J - -
‘> -

-

. -

- - l4- ST SAND: same as above except for several HNU 0.4 w/

- 14.5 thin shaley limestone and limestone 0.0 BG

! 15- layers.

W -

W4

R -

‘ -

. -

) --

. -
5 - ‘a.
10 - 19-20 ST i SAND: some silt, calcareous, mottled ENU 0.4 w/
N - ; orange, tan and gray, primarily fine 0.0 BG
- 20- 3 grained, fairly well sorted, damp.
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RADIAN LOG OF DRILLING OPERATIONS

CORPORATION

Boring or Well No. _SB-4

Location _Fyel Saturation Area No,l
Log Recorded by _Peter A, Waterreus
NOTES: BG=Bgckgroupd, ST=Shelby Tube,
S$S8=Split Spoon, G=Grab

S

Sheet _2 of _2

Project _Air Force Plant 4 IRP
Beginning __1/26/86 and end
1/26/86 of drilling operation

Type Drill Rig and Operator _CME-75,
Baggett

Sampling Interval (Estimated) S ft

Sample
Sample Type Graphic
Depth Zone Taken Log

Stratigraphy Remarks

20~
- 24-24.,5 ST SAND AND GRAVEL: calcareous, mottled tan Hydrocarbon
- 24.,5-25.5 8§ and gray to black, sand is rounded, odor

25- gravel is angular limestone. HNU 25.0 w/
- 1.0 BG
- SAND AND GRAVEL: same as above but wet. Polytest-
- (brown ring,
- 0.5")

- 40 blows-1"
- 28-28.3 ST CLAY AND GRAVEL: tan, primarily pea Hydrocarbon
- size limestone gravel, subangular to odor
- subrounded, moderately sorted, wet.
- D = 28°'.

30-

E-7
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RADIAN

LOG OF DRILLING OPERATIONS

Sheet _1 of _2

CORPORATION
Boring or Well No. _§B=-5 Project _Air Force Plant 4 IRP
Location _Die Yard Beginning __1/23/86 and end
Log Recorded by _Peter A, Waterreus 1/23/86 of drilling operation
NOTES: BG=Background, ST=Shelbv Tube, Type Drill Rig and Operator _CME-75,
S$S=9plit Spoon, G=Grad Baggett
Sampling Interval (Estimated) 5 ft
Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks
- G | CEMENT: 0-0.5'.
- 4-5 ST SAND: minor silt, calcareous, orange HNU 0.0 w/
- and tan, fine to very fine grained 0.0 BG
5= sand, rounded, fairly well sorted and
- slightly damp.
- GRAVELY from 6-8'.
- 9-10 ST CLAY: some silt, calcareous, mottled HNU 0.0 w/
- tan and orange, silt tends to be 0.0 BG
10- orange, slight damp to damp.
15-  15.5- ST SHALE: calcareous, tan, hard, somewhat HNU 0.0 w/
- 16 fissile and dry. 0.0 BG
- (GOODLAND FORMATION.) Polytest-
- (slight green
- ring)
® - TCE (neg)
7 -
:2 - 19- ST SHALE: same as above. HNU 0.1 w/
> - 19.4 0.1 BG
20- Toluene (neg)
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AN
“ & RADIAN LOG OF DRILLING OPERATIONS Sheet _2 of _2
SN CORPORATION
“~
u"__c
o Boring or Well No. _SB=5 Project _Air Force Plant 4 IRP
. Location _Dje Yard Beginning __1/23/86 and end
(‘ Log Recorded by W 1/23/86 of drilling operation
. NOTES: BG=Back = Type Drill Rig and Operator _CME-75,
‘o' §S=Split Spoon., G=Grab Baggett
o Sampling Interval (Estimated) 5 ft
P
7
. Sample
% Sample Type Graphic
‘_) Depth Zone Taken Log Stratigraphy Remarks
W
X0 -
K 20
A -
s
b -
,:J-: - 24-25 ST SHALEY CLAY: calcareous, mottled orange, HNU 0.1 w/
'-_’.\ - tan, and gray, plastic. 0.05 BG
NN 25~
[ -
2 -
Ol -
.-.._-_. _
1 .f -
\’" -
4 -
o4 - 29- ST SHALE & CLAYEY SHALE: calcareous, mot- HNU 0.1 w/
'_{ - 29.5 t!.ed? orange, tan and gray, slightly 0.1 BG
..-: 30- fissile and dry.
':'_-, - Alternating shale and limestone layers
g - from 29.5-33".
) _
) ™ -
- -
~ .
-.'::- - b —
) - G LIMESTONE: fossiliferous at 33'. HNU 0.1 w/
® - (WALNUT FORMATION.) 0.1 BG
\" 35- D = 33.5'.
%
9
A
0.
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y RADIAN LOG OF DRILLING OPERATIONS Sheet _]1 of _l
- CORPORATION
- Boring or Well No. _8B-§ Project _Air Force Plant 4 IRP
i Location _NARF Area Beginning __7/21/86 and end
Y Log Recorded by _Peter A, Waterreus 71/21/86 of drilling operation
‘ NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-55,
M $S8=Split Spoomn. G=Crab Ray Henry
Y Sampling Interval (Estimated) 2 ft
1
) Sample
W Sample Type Graphic
: Depth Zone Taken Log Stratigraphy Remarks
ﬂ
N
""\ -
o _
' -  2-3 ST SANDY CLAY AND GRAVEL: mottled, red,
[, - yellow, brown and black, calcareous,
‘i - dry to damp.
N - 4-5 ST SANDY CLAY AND GRAVEL: same as above. AID 1.0/1.0
7 - BG.
N 5-
. -
.i- - 6-7 ST SANDY CLAY AND GRAVEL: tan and yellow,
- - fossiliferous (exogyra), calcareous,
7 - damp.
- --
{ -
N - 8-8.5 SS SANDY CLAY: minor gravel, tan and yel- 50 blows for
N - low, some fossils (exogyra), hard, 2.5". AID
N 10- calcareous, damp to moist. 1.0/1.0 BG.
- TD:: 9 ft. Walnut Formation.
X
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RADIAN LOG OF DRILLING OPERATIONS Sheet _l1_ of _]
i~ CORPORATION
'

o Boring or Well No. _SB-7 Project _Air Force Plant 4 IRP
s Location _NARF ;ga Beginning _ 7/21/86 and end
s Log Recorded by _Peter A, Waterreus 7/21/86 of drilling operation
NOTES: §G—Bagkg:ggg§, ST=Shelby Tube, Type Drill Rig and Operator _CME-55,
SS=Split Spoon, G=Grab Ray Henry

Sampling Interval (Estimated) 2 ft

»
a AI‘A‘A

s

Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

Py

L Y

RN -

- 2-2.5 ST GRAVEL AND SANDY CLAY: mottled brown,
tan and white, fossiliferous (exogyra),

hard, dry.

N’

@, [ ¢)L"lf‘\.}l.."'

TD: 4 ft. Walnut Formation. AID 1.0/1.0
- BG. No
- return.
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w RADIAN LOG OF DRILLING OPERATIONS Sheet _1_ of _1
po CORPORATION
r~$
.~
hodw Boring or Well No. _SB-8 Project _Ajr Force Plant &4 IRP —
v Location _NARF Area Beginning __7/21/86 and end
e R Log Recorded by _Peter A, Waterreus 1/21/86 of drilling operation
\ NOTES: BG=Background, ST=Shelbv Tube, Type Drill Rig and Operator _CME-55,
~ §S=Split Spoon, G=Grab Ray Henry
= Sampling Interval (Estimated) 2 ft
.
»:J: Sample
‘_”' Sample Type Graphic
v) Depth Zone Taken Log Stratigraphy Remarks
o
R - it
Aol - 2-3 ST 5 7 SAND: minor gravel and caliche, sand 1is
s - ; red, fine-grained, fairly well sorted,
. - } slightly damp.
‘JC = ; j
. - ‘ : CONCRETE from 4-5.5".
S : :
f'\. - ;
-".\'- - ,
%b 5= J TD: 5.75'. Walnut Formation. No returns.
- End of rod
- - is wet.
s - AID 1.0/1.0 BC
Nt -
r -
A
»y -
\w" -
o 10-
3 :4: -
o -
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RADIAN
CORPORATION

LOG OF DRILLING OPERATIONS

Sheet _] of _1

' Boring or Well No. _§B-9 Project _Air Force Plant 4 IRP
" Location _Bujildipg 21 Beginning __7/22/86 and end
" Log Recorded by _Peter A, Waterreus 7/22/86 of drilling operation
| NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-55,
N SS=Split Spoon, G=Grab Ray Henry
i Sampling Interval (Estimated) 5 ft
A
Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks
- 0-0.75 CONCRETE.
- 0.75-2 G CLAY: dark gray, some sand, damp to
- moist, plastic, hydrocarbon odor.
- 2-3 G CLAY: dark brown, plastic, damp.
- 3-4 G CLAY: same as above but damp to moist. AID 42/1.0
- @ &',
- 4-5 ST CLAY: mottled brown and black, some Draeger poly-
- yellow, minor sand, plastic, tough. test (green
5- 5-9 G CLAY: minor limestone sand and gravel, & brown not-
- plastic, tough, brownish gray. ed after 1
- pump, 16 mm)
- 9-10 ST CLAY: minor limestone gravel, fossils, AID 185/1.0
- mottled dark red and brownish-black. hydrocarbon
10- odor strong
- plus liquid
- hydrocarbons
- 12 G CLAY: with some limestone gravel and
- sand, exogyra, tan, plastic.
- 14-15 ST SAND, GRAVEL, CLAY: mottled tan, AID 12/1.0
- white, brown, crumbly, dry, exogyra. sl. hydro-
15- carbon odor
-~ 17 G CLAY and SAND: tan, plastic, damp Sl. hydrocar-
- water seepage into hole. bon odor
- 19-20 ST GRAVEL, SAND, CLAY: tan plus brown, AID 120/1.0
- fossils, wet. Draeger poly-
20~ test (brown
- 20.5 TD: Walnut Formation. and green,

o,

AR oty
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<\ RADIAN LOG OF DRILLING OPERATIONS Sheet _1 of _J
:j\ CORPORATION
» -
::{ Boring or Well No. _SB-10 Project _Air Force Plapt 4 IRP
"o Location _Building 21, Fuyel Area Beginning __7/22/86 and end
Log Recorded by _Peter A, Waterreus 71/22/86 of drilling operation
NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-55,
W §S=5plit Spoon, G=Grab Ray Hepry
¢: Sampling Interval (Estimated) 3 ft
“w
A
*: Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks
‘-i
v - 0-0.5 G CONCRETE.
o - 0.5-0.67 G FILL SAND and minor gravel.
:: - 0.67-3 G CONCRETE COBBLE FILL.
- 3-4 G SANDY CLAY: minor gravel, sand is
- medium-grained, tan; clay is brown,
- plastic, damp.
- 4-5 ST SANDY GRAVELLY CLAY: mottled dark brown AID 1.0/1.0.
5- and tan, gravel and sand is limestone,
- exogyra; clay is plastic, tough, dry to
- slightly damp.
- 6 G CLAY; brownish gray, plastic, tough.
- 9-10 ST CLAY/SHALE/CALICHE: clay is tan-brown, AID 33/1.1.
- slightly plastic, dry. Shale is bluish
10- gray. Caliche white.
- 11 G SANDY CLAY: tan, slightly plastic, dry
- to slightly damp.
[~ -
. --  13.3 G GRAVELLY CLAY: sandy, gravel is fossili- AID 13/1,2
i - 14-15.5 SS ferous (exogyra) limestone; sandy clay 86 blows.
as above. 14-15 same as above but dry to
moist 15-15.5 clay, mottled, calcareous
(weathered Goodland Formation?).
G CLAY: with some limestone. Clay is tan,
dry, calcareous.
SS SHALE: with minor clay, mottled tan and AID l.1/1.1

gray, dry, some fossils.
Walnut limestone at bottom.
TD: 19.5 f¢t.
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RADTAN LOG OF DRILLING OPERATIONS

CORPORATION

Boring or Well No. _SB-1l
Location _NARF Ares

Log Recorded by _Peter A, Waterreus
NOTES: BG=Background, ST=Shelby Tube,

SS=Split Spoon, G=Grab

Sheet _]1 of _1

Project _Air Force Plant 4 IRP
Beginning __7/24/86 and end
7/24/86 of drilling operaticn

Type Drill Rig and Operator _CME-55,
Ray Henry

Sampling Interval (Estimated) 2 ft

Sample
Sample Type Graphic
Depth Zone Taken Log

Stratigraphy Remarks

- 2-3 ST

brown, red,

LIMESTONE AND CLAY: limestone 1is
weathered and tan. Clay is brown,

SANDY, GRAVELLY CLAY: mottled tan,
slightly plastic, limestone
gravel, slightly damp, roots.

AID 0.4/0.4 BG

5~ h ' slightly plastic, dry to slightly
damp, some exogyra.

TD: 4.75 f¢t.

Walnut Formation.
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RADIAN LOG OF DRILLING OPERATIONS Sheet _1 of _1
CORPORATION

Boring or Well No. _SB-12 Project _Air Force Plant 4 IRP

Location _NARF Area Beginning __7/24/86 and end
Log Recorded by _Peter A, Waterreus _1/24/86 of drilling operation
NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-55,
SS=Split Spoon, G=Grab Ray Henry

Sampling Interval (Estimated) 2 ft

Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks
- 0-0.5 G lglull SAND FILL.
- 0.5-1.5 G éﬁ%ﬁi WEATHERED LIMESTONE: exogyra, dry, pow-

- dery, white.
- TD: 1.5 ft.
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RADIAN
CORPORATION

Boring or Well No.

HM-100

LOG OF DRILLING OPERATIONS

Sheet _} of _3

Project _Air Force Plant 4 IRP

Location _Former Fuel Storage Area Beginning 1/20/86 and end
Log Recorded by _Peter A, Waterreus _1/20/86 of drilling operation
NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-75.
$9=8piit Spoon. CB=Corebarrel Baggett

Sampling Interval (Estimated) _Contipuous

Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks
~ 0-4 CB CLAY: minor gravel, clay is dark brown,
- plastic, firm and damp to moist. Gravel
- is light colored, subrounded and poorly HNU 0.2 w/
- sorted. 0.15 BG
2 -
'iC - 4=7.5 CB CLAY: same as above.
0N 5~ CLAY: limestone gravel and minor cal-
- careous sand. Clay is light brown and
~ dry to damp. Gravel is subangular to sub-
- rounded and poorly sorted.
~ SAND: limestone gravel and minor clay.
-- Calcareous, light brown, crumbly and dry.
-~ Gravel increases with depth.
~ 9-12 CB SAND: same as above except color is
- orange brown.
10-
- SAND: same as above except clay content
- increases.
15~ 14-18.5 CB SILT: Sand, calcareous, orange brown, HNU 0.25 w/
- slightly consolidated and slightly 0.2 BG
- damp. Sand is very fine to f{ine grained
~ and fairly well sorted.
- 19-23.5 CB SILT: same as above, HNU 0.2 w/
v 20~ 0.2 BG
A -
2.
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aY -
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5 -
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o
o ‘
° F-18
\
=~
bl
TR P T T W S e TP N ) AT AN I 'f\vl"i"-f“-f-"-‘ - -.. .. .. .'-".', ',,-.,,
LB R T YN Y GRS NN :‘..- }.-.'.'.:Z'f?)t:‘w}.c:‘rfbr. ARSI }-r. E, JJJ VO NS




LM L
':'&
L)
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‘.-L RADTAN LOG OF DRILLING OPERATIONS Sheet _2 of _3
s CORPORATION
\'
Ny . . .
-{S Boring or Well No. _HM-10Q0 Project _Air Force Plant 4 IRP
: ?ﬂ Location _Former Fyel Storage Area Beginning __1/20/86 and end
N Log Recorded by _Peter A, Waterreus 1/20/86 of drilling operation
e NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-75,
e S$S=9Split Spoon, CB=Corebarrel Baggett
::{ Sampling Interval (Estimated) _Contipuous
\.
N
;fj Sample
") Sample Type Graphic
.y Depth Zone Taken Log Stratigraphy Remarks
poA 20-
SO
< -
Lol
<l -
: __
AR -
\-::‘- -
’\‘.: _
¥ o - 24-29 CB SILT: sand and minor gravel, calcareous,
R 22 25- orange brown, crumbly to slightly plas-
:., - tic and slightly damp.
il -
A
'*ﬁr -
O¢ﬂ. -
i P
{ -
A
s - 29-33 CB SILT: same as above except tan and dry.
WX - SILT: same as above.
~ds 30- SILT: some sand and minor large gravel,
::. - calcareous, mottled tan and yellow,

slightly consolidated and slightly damp.

>

o -
\»
J\,‘j -
- -
o
-~ -
ety -
4 -
A 35-  34-36 CB SAND: gravel, mottled tan and red, cal- HNU 0.3 w/
:‘: - careous, poorly sorted, subrounded to 0.3 BG
:ﬂ;. - subangular and moist to wet. Moisture in-
x, > - creases with depth.
A5 -
." - -
X -
'.",r
~,:.“ -
2 -
:ﬂ. - 39-42 CB SAND: calcareous, tan, fine grained to
v, 40- very fine, fairly well sorted, subrounded HNU 0.3 w/
-8 - and saturated. 0.3 BG
g&: - SAND: gravelly, calcareous, tan. Sand is
N - fine grained to very fine. Gravel in-
Joe - creases with depth. Saturated to wet,
\‘.‘ - Moisture decreases with depth.
P "
@4 E-19
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RADIAN LOG OF DRILLING OPERATIONS Sheet _3 of _3
CORPORATION

o
P .

I 8 Fy
L

Iy

Boring or Well No. _HM-1Q0 Project _Air Force Plant 4 IRP
Location _Former Fuel Storage Area Beginning __1/20/86 and end
Log Recorded by _Peter A, Waterreus _1/20/86 of drilling operation
NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-75,
S=Splj o) B= Baggett
Sampling Interval (Estimated) _Contipuous

(LI RENE - ¢

,ls

" Tufls

[A

o
’ a

.’/“
r

c

Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

=
% - &

- Py
LSS
~
o
[ ]

&
!

L
. n':LL
|

AL
':'f_l"t
]

>, 45-  44-48 CB SAND: same as above except just wet. HNU 0.3 w/

0.3 BG
SAND: some limestone gravel. Cal-
careous, tan, poorly sorted, moder-
ately rounded sand with angular small
gravel, saturated.

TD: 49 ft.

o
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S
>
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L e
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Boring or Well No. _HM-101 Project _Air Force Plant 4 IRP
Location _FDTA No,3 Areg Beginning ___1/21/86 and end
Log Recorded by _Peter A, Waterreus 1/21/86 of drilling operation
NOTES: BG=Background, ST=Shelbvy Tube, Type Drill Rig and Operator _CME-75,
'J 58=Split Spoon, G=Grab Baggett
" Sampling Interval (Estimated) __ 5  ft
03
’ Sample
R4 Sample Type Graphic
! Depth Zone Taken Log Stratigraphy Remarks
o
e - G FILL: clay, sand and gravel.
.; :
o
L) -
3 -
_:. -
:i - 4-5 ST SILT AND SAND: scme clay and gravel, HNU 0.25 w/
Y - calcareous, mottled tan and brown, sand 0.25 BG
>3] 5- is primarily fine grained and sub-
- rounded, gravel is poorly sorted and
2 - subangular to subrounded. Dry to slight
! - damp.
N
L3 -
» -
; -
.;‘ - 6-10 ST SILT AND SAND: same as above except less HNU 0.3 w/
RS - sand and more clay, plastic. Damp to 0.25 BG
(ﬁ 10~ moist. Polytest (neg)
~ - Toluene (neg)
'\.: -
-~
A -
\; -
:; - 14-15 ST SAND: minor silt and limestone gravel, HNU 0.25 w/
- calcareous, black sand lenses in orange 0.25 BG
K 15- brown sand and silt, sand is very fine
w': - to medium, moderately sorted subround-
Py - ed, moist, small gravel.
A -
s -
Q -
7 -
f: -
‘}‘ - 19-20 ST CLAYEY SAND AND LIMESTONE GRAVEL: cal- HNU 0.25 w/
f: - careous, mottled orange, brown, and tan, 0.25 BG
N 20- firm, consolidated, very poorly sorted, Polytest (neg)
- plastic, damp. Gravel is poorly sorted Tcluene (neg)
:b - and subrounded to subangular.
o -
3 )
&
c -
"
P F-21
4

RADIAN
CORPORATION

LOG OF DRILLING OPERATIONS

Sheet _1 of _2




RADIAN LOG OF DRILLING OPERATIONS Sheet _2 of _2
CORPORATION
Boring or Well No. _HM-10] Project _Air Force Plant 4 IRP
Location _EDTA No,3 Areg Beginning __1/21/86 and end
Log Recorded by _Peter A, Waterreus _1/21/86 of drilling operation
NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-75.
SS=Split Spoon, G=Grab Baggett
Sampling Interval (Estimated) 3 ft
Sample
Sample Type Graphic
Depth Zone  Taken Log Stratigraphy Remarks
20- i
- 24=25 ST SAND AND LIMESTONE GRAVEL: sand is lime- HNU 0.3 w/
- stone and quartz grains, tan, poorly 0.3 BG
25- sorted, subrounded, sand, wet.
- 29-30 ST SAND AND LIMESTONE GRAVEL: same as above
- but mottled tan and orange.
30-
- % Walnut Formation at 31'.
- LIMESTONE: fossiliferous, medium to dark
- gray, sandy, dry.
- SS ‘ No returns. HNU 0.45 w/
- TD: 34 ft. 0.3 BG
35- 50 blows=0.25"
»
’I
by
»,
§ -22
“ }‘

]
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L RADTIAN LOG OF DRILLING OPERATIONS Sheet _]_ of _2
.
S CORPORATION
':- Boring or Well No. _HM-102 Project _Air Force Plant 4 IRP
‘:: Location _Landfill No,2 Area Beginning __1/21/86 and end
R Log Recorded by _Peter A, Waterreus 1/23/86 of drilling operation
NOTES: BG=Background, ST=Shelbv Tube, Type Drill Rig and Operator _CME-75,
S SS=Split Spoon, G=Grab Baggett
\: Sampling Interval (Estimated) __ 5  ft
e
Y Sample
~ Sample Type Graphic
! Depth Zone Taken Log Stratigraphy Remarks
)."-
Jﬁ - G CLAY: some limestone pea gravel and minor
*: - sand. Dark brown, plastic and slightly
"'.\ - damp.
A - G SAND: orange, very fine to fine grained,
Jq - well sorted, subround to round, dry.
w - Also contains some dark brown clay
s - streaks.
Y
1 5~ HNU 0.1 w/
® - 0.1 BG
)% - 5.5- ST SAND: also contains silt, clay and lime- Polytest (neg)
) - 6.5 stone gravel. Orange brown, calcareous,
A - poorly sorted, subrounded, dry.
| -
R - HNU 0.25 w/
{ - 0.2 BG
N - $-9.3 SS SAND AND LIMESTONE: sand is calcareous, Toluene test
A:- - dark orange brown, fine grained, well (neg)
- 10- sorted, subrounded to rounded, dry, 50 blows=3 in.
:- - limestone is buff, hard, competent with
) - some weathered portions.
) - LIMESTONE: from 9.3 to 12' layers of
P - weathered and unweathered, buff and dry.
)
v -
N
e -
) v - (Goodland Formation.)
e - 14-15 ST SHALE: mottled orange and tan layer and HNU 0.25 w/
® - a dark gray layer, calcareous, fissil, 0.25 BG
L 15- slight plastic to plastic, consolidated,
:5{ - slight damp.
" -
WY -
K
o -
. —
el -
- -
. - 19- ST SHALE: dark bluish gray, calcareous, HNU 0.25 w/
. - 19.5 plastic, consolidated, slightly fissile, 0.25 BG
‘r' 20- slight damp.
>, -
x: -
< -
~* --
>
; F-23
3
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v RADIAN LOG OF DRILLING OPERATIONS Sheet _2 of _2
. CORPORAT ION
.
_: Boring or Well No. _HM-102 Project _Air Force Plant 4 IRP
\ Location _Landfill No,2 Area Beginning _ 1/21/86 and end
:5 Log Recorded by _Peter A, Waterreus _1/23/86 of drilling operation
NOTES: BG=Bgckground, ST=Shelbv Tube, Type Drill Rig and Operator _CME-75,
bt $S=Split Spoon, G=Crab Baggett
(.. Sampling Interval (Estimated) 5 ft
.
ﬁq Sample
P - Sample Type Graphic
" Depth Zone Taken Stratigraphy Remarks
N
4 20-
< -
[-¢ ‘
[~ - ‘
L _ §
2 - |
Y - <
\S
N -
~ -
%)
s 25- G SHALE: same as above; however, lime- HNU 0.0 w/
¢ - stone lenses up to 0.5' alternate with 0.0 BG
s - the shale from 20-41'. Noted by the
- - driller.
he :
gv
- -
i 50- No returns. HNU 0.0 w/
oy - 0.0 BG
+ -
- -
= - 34- SS SHALE: calcareous, dark gray, plastic, HNU 0.0 w/
] - 34,1 consolidated, slight fissile, slight 0.0 BC
! 35- damp. 50 blows=1".
l‘ -
()
) -
'
X -
O -
.'" -
. -
' P
'5(? -
) 40- SS No returns for sample. HNU 0.0 w/
- (Walnut Formation.) 0.6 BG
2 - LIMESTONE: very fossiliferous, medium 80 blows=Q"
A - to dark gray, somewhat sandy. From
! - 41-44",
[, - : TD: 44 ft.
'
D) E-24
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E CORPORATION

RADIAN LOG OF DRILLING OPERATIONS Sheet _]1 of _2

"

A

o Boring or Well No. _HM-103 Project _Air Force Plant 4 IRP
Iy Location _NE Corner of Bldg, 188 Beginning __1/21/86 and end
o Log Recorded by _Peter A, Waterreusg 1/21/86 of drilling operation
.‘ NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-75,
! §S=Split Spogn, G=Grab Baggett

': Sampling Interval (Estimated) 5 ft
L4
Y,
: Sample

: Sample Type Graphic

e Depth Zone Taken Log Stratigraphy Remarks
: : =

-1 - e
.\‘ - -

-.'1 :

\'{ ': :

> - =

',5. - 4-5 ST = SAND AND SILT: minor gravel, calcareous, HNU 0.3 w/
L - = mottled orange and brown, sand is pri- 0.2 BG
o 5- = marily fine grained and moderately

- = sorted.

L4 N

N - =
.- - =

--
s - =
' =
: - =

::: - 5-10 ST = CLAYEY SILT: calcareous, mottled orange HNU 0.2 w/
- - =z and tan, plastic and cohesive. 0.2 BG

s 10- = Polytest (neg)
" =

. - =

<" - =

*, - -

N - =

o) -- =

LY —

o B =

‘., - =

) - 14-15 ST = CLAYEY SILT: same as above. HNU 0.2 w/
L - = 0.2 BG

20 15~ =

3 - =

[ - =
‘ - ::
\- - -
'\.: - =
"'. - 19-20 ST = CLAYEY SILT: same as above. HNU 0.3 w/
K- - = 0.2 BG
‘8 20~ - Polytest~-
9 - = (slight brown
T - .

N - - ring)

M - -

b =

) A - ey

) ’

Y

e E-25

Wl

s

W

" b e U% U0 e I e

-
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. RADIAN LOG OF DRILLING OPERATIONS Sheet _2 of _2
N CORPORAT ION
L
9N
A Boring or Well No. _HM-103 Project _Air Force Plant 4 IRP
::f Location _NE Corpmer of Bldg, 188 Beginning __1/21/86 and end
L Log Recorded by _Peter A, Waterteus 1/21/86 of drilling operation
NOTES: BG=Backgroumnd, ST=Shelby Tube, Type Drill Rig and Operator _CME-75,
o §$S=Split Spoon, G=Grab Bgggett
TE; Sampling Interval (Estimated) 5 ft
-
’ :: Sample
~ Sample Type Graphic
A Depth Zone Taken Log Stratigraphy Remarks
o,
t:J 20—
S -
\.
A -
2 -
A -
) .
:a - 24-25 ST CLAYEY SILT: same as above but with HNU 0.2 w/
, - minor subrounded poorly sorted lime- 0.2 BG
< 25- stone gravel.
® -
- -
-Jl
7 )
o -
= _
[ -
- 29-30 ST SILT: same as above except the gravel is HNU 0.3 w/
S - primarily pea size and mod. sorted. 0.2 BG
;\j 30- Noted some water on outside of the Pelytest (neg)
;}, - Shelby tube.
.‘- -
—
) -
P -
J.a -
o -
4‘_)-
O -
&? - 34-35 ST SILT: same as above except very minor HNU 0.4 w/
) - gravel and moist to wet. 0.2 BG
[ Y 35-
O _

-
|

£57.2.2,
t
(3]

-

SHALE: bluish gray, calcareous at 36'

0. - (GOODLAND FORMATION.)
R~7 - 38-39 sS SHALE: calcareous, blui h gray, fissile, HNU 0.4 w/
7 - hard and wet. 0.2 BG
N -
:},
“'J -
. 40- TD: 39 ft.
9.
W
“
8, -
Phel
:r' TCE = Trichloroethylene
R
.' E-26
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' RADIAN LOG OF DRILLING OPERATIONS Sheet _1 of _2
o CORPORATION

.f:‘

g Boring or Well No. _HM-]04 Project _Air Force Plant 4 IRP

N Location _Wastewater Collection Area Beginning __1/22/86 and end
& Log Recorded by _Peter A, Waterreus _1/23/86 of drilling operation
. NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-75,
N SS=Split Spoom, G=Grab Baggett
P~ Sampling Interval (Estimated) S ft
S
'.‘
i~ Sample
L Sample  Type Graphic

L Depth Zone Taken Log Stratigraphy Remarks

! -\

j | !

- - i i TOPSOIL: 0-3.5' calcareous, dark brown

" - ' ? clayey silt with sand and gravel, crumbly

vi' - ; : and dry.

l\ - 1

-

I“ -

}: - 4-5 ST CLAYEY SILT: minor gravel, calcareous, HNU 0.0 w/
1:. - mottled tan and orange, plastic and 0.0 BG

‘) 5= slightly damp.
o -

s - 9-10 ST CLAY: calcareous, mottled tan and HKU 0.05 w/
2Q - orange, plastic and slight damp. 0.0 BG

ﬁa 10- (GOODLAND FORMATION.) Polytest-

o - (glight green
o - ring)

g - Toluene (neg)
2 - TCE (neg)

-, -

]

1o -

v, -

-

W - l4-15 8T CLAY: same as above. HNU 0.2 w/

@ - 0.2 BG
L4 15-

LY -

\l

o8 - Drilling is harder at 16'.

v -

. - —

v -

. -

- 19- Ss SHALE: calcareous, buff to tan, minor HNU 0.25 w/

Y - 19.2 iron stains, hard, friable and dry. 0.25 BG

" 20- Polytest (neg)
' - 50 blows=2.5"
. -

l'. -

e -

.

[P

e F-27

e Fa oL O O Lol ST o, - e
m& J\‘mﬂ\'ﬁa{ ..-.'C*\. N o Al .:"C\ OLOR R m.'Cx .5‘(.\’.\{\{\ N ..\\.- ’Cx;‘.s A n.'{}su.{sfmﬁ.tx. s.\’ ~.'( ot s.'(i;:




"l
J‘u
b RADIAN LOG OF DRILLING OPERATIONS Sheet _2__ of _2
N CORPORATION
"
- Boring or Well No. _HM-104 Project _Air Force Plgnt 4 IRP
7- Location _Wastewater Collection Area Beginning _ 1/22/86 and end
oy Log Recorded by _Peter A. Waterreus 1/23/86 of drilling operation
ol NOTES: BG=Backgroupd, ST=Shelby Tube, Type Drill Rig and Operator _CME-75,
B $S=Split Spoon, G=Grab Baggett
o~ Sampling Interval (Estimated) 5 ft
‘
~
i Sample
» Sample Type Graphic
! Depth Zone Taken Log Stratigraphy Remarks
:-n 20~
v -
Nl -
;\ -
" _
,ﬂ - 24~ SS SHALE: calcareous, dark gray, compact HNU 0.45 w/
o - 24.9 and gray. 0.25 BG
X 25- Polytest-
| @ - (slight green
- - ring)
- - TCE (neg)
v - 48 blows=10.5"
¥ '{ _
] -
- - 29- SS SHALE: same as above. HNU 6.3 w/
- - 29.1 0.3 BG
- 30- 50 blows=1"
s :
& -
v :
> - 34- ss SHALE: calcareous, same as above with 50 blows=0.5"
- 34,1 intermittent limestone layers as
v 35- noted by cuttings.
A"
} -
\
Yy - G z LIMESTONE: fossiliferous, gray, sandy.
:‘-'t - (WALNUT FORMATION at 36'.)
.ﬂ- -
. -
7 -
L _
- - SS C No returns. 50 blows=0.25"
o - TD = 39 ft.
b 40-
%)
'
"

TCE = trichloroethylene
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RADIAN LOG OF DRILLING OPERATIONS Sheet _1 of _]1
CORPORATION

Boring or Well No. _HM-105 Project _Air Force Plapt & IRP

Location _Byjilding 21, Fuel Test Area Beginning __8/11/86 and end
Log Recorded by _Peter A, Waterreus 8/11/86 of drilling operation
NOTES: BG=Back T= Type Drill Rig and Operator _CME-75,
SS8=Split Spoon, G=Grab Baggett

Sampling Interval (Estimated) 5 ft

Sample
Sample Tvpe Graphic
Depth Zone Taken Log Stratigraphy Remarks
- 0-0.75 G CONCRETE,

- 4-5 ST CLAY: minor gravel and sand, brown and
- gray. Clay is plastic and slightly damp.
5-
- §-10 ST CLAY: same as above. Draeger poly-
- test (neg).
10-
- 14-15 ST CLAY: mottled tan and gray, cal- Draeger poly-
- careous, dry (weathered Goodland test (neg).
15~ Formation?).
- 18.5 G CLAY: same as above but pmgjist and Draeger polv-
- gravel. Walnut Formation at 19'. test (slight
- purple tint
20- & green
- tint)
- TD: 21 f¢t.
F-29
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N3
! RADIAN LOG OF DRILLING OPERATIONS Sheet _1_ of _2
CORPORATION
-Ij- Boring or Well No. _HM-106 Project _Air Force Plant 4 IRP
= Location _NW Corper of Solvent Lipe Beginning __1/26/86 and end
- Log Recorded by _Peter A, Waterreus _1/26/86 of drilling operation
) NOTES: BG=Bgckground, ST=Shelby Tube, Type Drill Rig and Operator _CME-75,
Y 8S=Split Spoon, G=Grab R, Cheek
f Sampling Interval (Estimated) S ft
'f Sample
e Sample Type Graphic
B Depth  Zone  Taken Log Stratigraphy Remarks
-
- - | ©  CONCRETE: 0-1'.
:: - FILL: 1-2', sand with silt and minor
~ - gravel, tannish brown, slightly damp.
W - ‘
“\: - SILT AND SAND: minor gravel, red, plas-
3 - tic.
j.ﬁ - 4=5 ST SAND: some gravel and minor silt, cal- HNU 0.1 w/
D - careous, brown, sand is fine to medium 0.1 BG
A 5- grained, unconsolidated, dry to slightly
@ - damp.
e _
e -
5 \:
N -
2 -
‘\ -
. - - §-9.7 ST SAND: same as above except sand is med-  HNU 0.15 w/
- - ium to coarse grained and dawp. 0.1 BG
o 10-
-
-~ -—
\#' - G CLAY: minor gravel and sand, tan,
o - slight damp to dry.
D) .I: -
;'f - 14-15 ST CLAY AND SHALE: calcareous, mottled tan HNU 0.1 w/
.’ - and gray, tough, plastic, red roots pre- 0.0 BG
) 15- sent, slight damp. Shale more notable at
o - 14.8"',
J‘ -
7 - (GOODLAND FORMATION.)
f -
. -
. - LIMESTONE layer at 18', 0.5' thick.
" -
v,
N - 19- ST SANDY SHALE: calcareous, mottled tan and HNU 0.1 w/
e - 19.5 gray, dry. 0.0 BG
b 20~
L] - !
-, -
,I -—
.’l
' -
" ——
p
s
® F-30
>
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RADTAN LOG OF DRILLING OFERATIONS Sheet _2 of _2
CORPORATION

Boring or Well No. _HM-]1Q06 Project _Air Force Plant 4 IRP

Location _NW Corner of Solvent Lipe Beginning __1/26/86 and end
Log Recorded by _Peter A, Waterreus 1/26/86 of drilling operation
NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-75.
$S8=Split Spoon, G=Crab R, Cheek

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks
20-
- Alternating layers of shale and limestone
- from 23-29"'.
- 24~ ST SANDY SHALE: same as above. HNU 0.1 w/
- 24.5 0.0 BG
25-
- ss No sample recovery. HNU 0.15 w/
- 0.15 BG
30~ 50 blows=1"
- LIMESTONE: sandy, gray, fossiliferous.
- (WALNUT FORMATION.)
- D = 34°',
35-
-
-
(N
“
) E-31
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RADIAN LOG OF DRILLING OPERATIONS Sheet _1_ of _1
CORPORATION

|
Boring or Well No. _HM-107 Project _Air Force Plant 4 IRP
Location _Bujlding 21, Fuel Test Area Beginning __8/)1/86 and end
Log Recorded by _Peter A, Waterreus 8/11/86 of drilling operation

NOTES: BG=Back

S$S=Split Spoon, G=Grab

Type Drill Rig and Operator

Baggett

CME-75,

Sampling Interval (Estimated) 5 ft

Sample

Sample Type
Depth Zone Taken

Stratigraphy

Remarks

- G
- 4-5 ST
5-
- 5.5-
- 6
- 9-10 ST
10-
- 14-15 ST
15-
- 19 G
20-

WL L SRt

CLAY:

SILT AND GRAVEL:
15.5-23",

FILL: sand, brownish orange, fine-
grained, minor gravel, dry.

SAND: clayey with minor gravel, stiff

to plastic, dry to slightly damp,
brownish orange, fine-grained.

Hard gravelly layer.

CLAY; sandy, minor calcareous gravel,

dark brownish gray, plastic, moist.

TD: 23 f¢t.

same as above but hydrocarbon
odor. Walnut Formation.

lenses of both from
calcareous, fossiliferous,
dry. Walnut Formation (competent).

Draeger poly-
test (neg).

Draeger poly-
test (slight
brownish
tint).

Draeger poly-
test (green
& brown
rings).

Draejer poly-
test (slight
brownish
tint).

At n«'., .gr., ’\."'\ (S *.-u,x ~¢~,‘~,~‘-;’u «-«‘.r“‘.-‘?"-'
y ,
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RADIAN LOG OF DRILLING OPERATIONS Sheet _1_ of _1
\r: CORPORATION
o
rxj: Boring or Well No. _HM-108 Project _Air Force Plapt 4 IRP
ﬂ? Location _Byjldjipg 21, Fuel Test Areg Beginning __8/]11/86 and end
. Log Recorded by _Peter A, Waterreus _8/11/86 of drilling operation
NOTES: BG=Background, ST=Shelbv Tube, Type Drill Rig and Operator _CME-75,
i* SS=Split Spoon, G=Grab Baggett
N Sampling Interval (Estimated) 5 ft
"
o~
}: Sample
- Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks
.:ﬁ - G % FILL: calcareous sand, fine-grained,
»;a - gravel, dry, orange brown.
-\Q"‘ -
5 ..". _
-  4-5 ST CLAYEY SAND AND GRAVEL: orange brown,
- calcareous, dry.
5-
- 9-10 ST CLAY: sandy, minor calcareous gravel, Draeger poly-
- plastic to stiff, dry to slightly test (slight
10- damp, dark brownish gray. brownish
- tint).
- 14 G SILT AND GRAVEL: lenses of both from Draeger poly-
- ‘ 13-14"', calcareous, fissiliferous, test (as
15- == dry 14-14.2', Calcareous shale, above) .

lenses of weathered and nunweathered
shale, tan and bluish gray, dry to
slightly damp.

TD: 15 ft. Walnut Formation.
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5 RADIAN LOG OF DRILLING OPERATIONS Sheet _1 of _8
0! CORPORATION

Ny

"':';; Boring or Well No. _P-20m Project _Air Force Plant & IRP

o~ Location _Radar Range, S, of Landfill 4 Beginning __2/24/86 and end
L Log Recorded by _Peter A. Waterreus 3/04/86 of drilling operation
. NOTES: BG=Background, §T=§bg by Tube, Type Drill Rig and Operator _Gardnper
o S$8= CB=C ry G=Gra Denver 1500; Lee Cebbexrt

a3 Sampling Int 1 (Estimated) 5
oy ampling Interva stimate
o
';'_:' Sample
iz Sample Type Graphic
,') Depth Zone Taken Stratigraphy Remarks
g "
.\' g - G SOIL: silt and fine sand, dark brown,
iy - dry.
"y ]
L -
. -- G SHALE: calcareous, some limestone,
- - dry. Goodland Formation.
‘J:: -
i
1oy _
1

Ay 5~

- 5-5.2 ST SHALE: calcareous, some clay and lige- RNU 0.05 w/

.*('_\: - stone, tan, orange iron stains, 0.05 BG
N - laminae, dry to slight damp.
- -

e -
f -
A
17503 -
g
0 -
J'\l 10_

it‘ - 10~10.3 ST SHALE: same as above but minor clay. HNU 0.05 w/
ey - 0.05 BG
-.- - G SHALE: gray to light gray.
A -
o -

\‘--*: -
oL, -

® -

::2 15- 15-15,2 ST SILTY SHALE: calcareous, some clay, HNU 0.15 w/
P - mottled tan and gray, dry. 0.15 BG

' -
- -

Wiy -
. ot - :
. - |
o - |
Wi -
! -
Sy 20~ 20-20.7 ST CLAYEY SHALE: calcareous, dark gray, HUNU 0.25 w/
9. - semi-hard, laminae, fissile, dry. 0.20 BC
* (] -
A -

b) ‘!
&
e .
Y

s o
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RADIAN LOG OF DRILLIRG OPERATIONS Sheet _2 of _8

CORPORATION

Boring or Well No. _P-20m Project _Air Force Plapt & IRP

Location _Radar Range, S, of Landfill 4 Beginning __2/24/86 and end
Log Recorded by _Peter A, Waterreusg _3/04/86 of drilling operation
NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _Gardner
$S=Spli B= G=G Denver 1500; Lee Gebbert

Sampling Interval (Estimated) 5

Sample
Sample Type Graphic
Depth Zone Taken Stratigraphy Remarks
25- 25-25.2 ST SHALE: calcareous, gray to dark gray, HNU 0.25 w/
- hard, laminae, fissile, dry. 0.20 BG
30- 30-30.2 ST SHALE: same as above. HNU 0.30 w/
= 0.25 BG

CLAYEY SHALE: calcareous, dark gray,
semi hard, laminae, fissile, dry.

35- 35-36 ST SILTY SHALE: calcareous, dark gray, HNU 0.35 w/
- laminae, fissile, dry. 0.30 BG
40~ ST = No returns. HNU 0.30 w/
- Walnut Formation. 0.30 BG

- Mud rotary drilling.
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N RADIAN LOG OF DRILLING OPERATIONS Sheet _3 of _8
'« CORPORATION
Boring or Well No. _P=20m Project _Alr Force Plant 4 IRP
Location _Radar Range, S, of Landfjill 4 Beginning __2/24/86 and end
Log Recorded by _2g&gx_A;_Lg&_LLgui_______ 3/04/86 of drilling operation
NOTES: =Bacgk T= Tub Type Drill Rig and Operator _Cardner
=Splj =C e =G Denver 1500; Lee Gebbert

Sampling Interval (Estimated) _____ 5

Sample
Sample Type Graphic
Depth Zone  Taken Log Stratigraphy Remarks
- —

|||

SHALE AND LIMESTONE: shale is cal-
careous and gray. Limestone is tan
and gray and fossiliferous.

SHALE AND LIMESTONE: same as above but
more fossiliferous.

50-

SHALE AND LIMESTONE: same as above.

55- G SHALE: calcareous, dark grav.

LIMESTONE AND SHALE: limestone is gray
and tan and fossiliferous. Shale is cal-
careous and dark gray.

oy
L e 2%
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. RADIAN LOG OF DRILLING OPERATIONS Sheet _4 of _8
Y CORPORATION
»
o . .
o Boring or Well No. _P-20m Project _Ajr Force Plant 4 IRP
i Location _Radar Range. S, of Landfill 4 Beginning _ 2/24/86 and end
B Log Recorded by _Peter A, Waterreus _3/04/86 of drilling operation
et NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _Gardper
) =9pli B= =G Denver 1500; Lee Cebbert
i~: Sampling Interval (Estimated) 5
-
150N
! j Sample
'. Sample  Type Graphic
AT Depth Zone Taken Log Stratigraphy Remarks
D
K

L' N o ﬁ..\‘
1

b

65-

» ke
v 5l
}

-

e "
P il A
]

I

2
]

CLAYEY SILTY SHALE: minor limestone,
shale is calcareous and dark gray.

[ty
S
1

N

‘Lﬁ B
[}

CLAYEY SHALE: minor limestone, shale
is calcareous and dark gray.

-..-~
b M ¢ £
b B R e S

1

SANDSTONE AND SHALE: sand is quartz,
gray to white consolidated to weak cal-
calcite cement. Shale is gray.

d E-37
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RADIAN LOG OF DRILLING OPERATIONS

CORPORATION

Boring or Well No. _P-20pm

Sheet _5_ of _8

Project _Air Force Plant 4 IRP

Location _Radar Range, S, of Landfill 4 Beginning _ 2/24/86 and end
Log Recorded by _Peter A, Waterreus 3/04/86 of drilling operation
NOTES: BG=Backgrougd., ST=Shelby Tube, Type Drill Rig and Operator _Gardper
SS=Split Spoon, CB=Corebarrel, G=Grab Denver 1500; Lee Gebbert
Sampling Interval (Estimated) 5 -
Sample

Sample Type Graphic
Depth Zone Taken Log

Stratigraphy Remarks

85-
- G
90-
- damp.
95-
- G
100-

dry.

LA™ AL

SANDSTONE: minor clay, quartz, very fine
to fine, well sorted, rcunded to sub-
rounded, consolidated, dry to slight

SANDSTONE AND SAND: interbedded. Sand-
stone 1is quartz, very fine, pyritized
cement, very hard. Sand is very fine to
f.ne, well sorted, rounded to subrounded,

. . T T AT A Tt AT A et
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RADIAN
CORPCRATION

Boring or Well No.

LOG OF DRILLING OPERATIONS Sheet _6_ of _8

Log Recorded by _Peter A, Waterreus

NOTES: BG=Background, ST=Shelby Tube,

P-20m Project _Air Force Plant 4 IRP
Location _Radar Range, S, of Landfill 4 Beginning __2/24/86 and end
3/04/86 of drilling operation
Type Drill Rig and Operator _Cardper

$S=Split Spoon. CB=Corebarrel,

G=Grab Denver 1500; lLee Gebbert

Sampling Interval (Estimated) 5

Sample
Type
Taken

Sample

Depth Zone Log

Graphic

Stratigraphy Remarks

SANDSTONE: quartz, white, very fine,
calcite cement.

SAND: quartz, gray, very fine to fine,
loose, well sorted, rounded, damp.

CLAYEY SAND: quartz, gray, very fine to
fine, well sorted, rounded, loose to
semi-consolidated, slight damp.

CLAYEY SAND: same as above but consoli-
dated du to clay matrix, slight damp to
dry.

CLAYSTONE:
firm, dry.

sandy, mottled red and gray,

CLAYSTONE: sandy, greenish gray, very
fine to fine, firm, dry.

Pyrite.
F~39
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RADIAN LOG OF DRILLING OPERATIONS

CORPORATION

Boring or Well No. _P-=2Q0m

Sheet _7  of _8

Project _Air Force Plant 4 IRP

Location _Radar Range, S. of Landfill 4 Beginning __2/24/86 and end
Log Recorded by _Peter A, Waterreus 3/04/86 of drilling operation
NOTES: BG=Background, ST'Shg by Tube, Type Drill Rig and Operator _Cardner
S=Splj B= rrel =G Denver 150Q; Lee GCebbert
Sampling Interval (Estimated) 5
Sample

Sample Type Graphic
Depth Zone Taken Log

Stratigraphy Remarks

- G
125- G SANDSTONE:
130-
- 131- SS
- 131-2
- clay.
135~
- 137- SSs
- 137.2
146~

* .

' LAY \.'..'..' YRR

CLAYSTONE AND SANDSTONE: minor silt-
stone, the claystone is as above. Sand-
stone is quartz, white, fine, well-
sorted, rounded, silica cement. Silt-
stone is dark gray and firm.

some claystone and minor
pyrite sandstone 1s white to tannish
white, very fine to fine, well sorted,
rounded, consolidated with calcareous
cement. Claystone is as above.

SAND: grayish white with slight pink
hue, very fine to fine, well sorted,
rounded, damp. Some minor greenish

SAND: same as above but noted more
greenish clay possibly a small lens.
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RADIAN LOG OF DRILLING OPERATIONS Sheet _8 of _8
CORPORATION
Boring or Well No. _P-20m Project _Air Force Plant % IRPD
Location _Radar Rapge, S, of Landfill 4 Beginning __2/24/86 and end
Log Recorded by _Peter A. Waterreuys 3/04/86 of drilling operation
NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _Gardner
SS=Split Spoon, CB=Corebarrel, G=Crab Denver 1500; Lee Gebbert
Sampling Interval (Estimated) 5
Saﬁple
Sample Type CGCraphic
; Cepth Zone Taken Log Stratigraphy Remarks
L0
B -
o -
ol -
o~ -
~ _
R
N -
3 -
) 145- 145- SSs SAND: same as above but moist.
L - 145.3
N -
D -
\-‘-
N -
l“ -
¥ -
: -
n _
’ -
f; 150- 150- Ss SAND: same as above but wet.
‘b - 150.5
» -
L
o -
!
] -
K 155- 155- Ss SAND: same as above.
155.1
; TD = 155 ft.
i)
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RADIAN LOG OF DRILLIRG OPERATIONS Sheet _1 of &
Y CORPORATION
L4
QJ Boring or Well No. _P=2lu Project _Air Force Plant 4 IRP
N Location _Radar Range Beginning _ 2/25/86 and end
Log Recorded by _Peter A, Waterreus 3/10/86 : of drilling operation
NOTES: BG=Bgckground, ST=Shelby Tube, Type Drill Rig and Operator _Gardner
S=8pli CB= ebar G=G Denver 1500; Lee Gebbert
Sampling Interval (Estimated) 3
Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

5- 5-6 ST

10- 16- ST
- 11.1

15- 15- ST
- 15.5

0-5 clayey silt minor SAND & GRAVEL. Dark
brown slight damp-dry roots, plastic.

SAND/SILT: Very fine to coarse, plastic,
slightly damp. Minor is gravel, cal-
careous, mottled dark brown and orange
and white-is pcorly sorted angular-sub-

rounded.

CLAY/SILT: minor graven and sand, red- KNU 0.25 w/

dish brown with white caliche, cal- 0,25

careous, plastic, slight damp-dry. Polytest
neg.

SAND AND GRAVEL: sand is orange sub- HNU 0.25/

rounded fine to coarse, slight cal- 0.25

careous due to LS sand with quartz.

Gravel is LS white-tan fine grained

sand to small cobble.

SAND: minor is gravel-subrounded, HNU 0.35/

orange, medium grain, well sorted 0.30

quartz (not calcaroues), slightly
damp-dry, roudned-subrounded.
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;\ RADIAN LOG OF DRILLING OPERATIONS Sheet _2_ of _4§
e CCRPORATION
N
¢§ Boring or Well Mo. _P-=2lu Project _Air Force Plant 4 IRP
o Location _Radar Range Beginning _ 2/25/86 and end
; Log Recorded by _Peter A, Waterreus 3/10/86 of drilling operation
NOTES: BG=Bgckground, ST=Shelby Tube, Type Drill Rig and Operator _GCardner
SS=Split Spoon, CB=Corebgrrel, G=Grab Denver 1500; Lee Gebbert
Sampling Interval (Estimated) 5
Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

25-  25-26 ST SAND AS ABOVE 25.5. HNU 0.35/
SILT SAND & GRAVEL worm tubes system 0.35

mottled orange and tam, damp-moist.

29 hit alot of LS & fossils (oysters)

- in SAND.
30- 30-32 ST Hit water. HNU 0,35/
- SAND and some LS gravel., SAND medium 0.35

grained, sub-angular to round, wet,
sand is mainly quartz to aprox. 20%
LS and light orange. LS is white-tan.

35- 35- ST LS gravel & SAND: slight orange, wet HNU 0.35/
- 35.7 saturated, very fine (mincr silt, sand 0.3
- is primarily quartz with some CACO,.
- LS-mottled tan and orange, small-large
- gravel.
- At 37' hit walnut.
M 40~ 40.5 ft. No returns.
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LOG OF DRILLING OPERATIONS

Project _Air Force Plant

RADTAN
: CORPORATION
;: Boring or Well No. _P-=21u
LS Location _Radar Range

Sheet _3 of _6

Beginning __2/25/86

Log Recorded by _Peter A. Waterreus

and end

3/10/86

NOTES: BG=Bgckground, ST=Shelby Tube, —
$S=Split Spoon, CB=Cor rel

Denver 150Q; Lee Gebbert

Type Drill Rig and Operator

of drilling operation
Gardner

Sampling Interval (Estimated) 3

Sample
Sample Type Graphic
Depth Zone Taken Log

Stratigraphy

Remarks

[}
At A e e

MR

LIMESTONE AND SHALE: LS is tan to tan-—
nish gray, calcareous, firm, friable,
dry.

Drilling easier 48-48.5' SHALE: dark
gray, calcareous, fissile, dry.

LIMESTONE AND SHALE:
(45").

same as above.

52-53"' LIMESTONE AND SHALE BEDS.

LIMESTONE: minor shale, 4de
as above. Drilling easier

o IIA
Sy
~
3

LIMESTONE: maioor



INSTALLATION RESTORATION PROGRAM PHASE 2 2/2
CONF IRMATION/QUANTIF ICATION STRG . (U)> RADIAN CORP
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X RADIAN LOG OF DRILLING OPERATIONS Sheet _4 of _§
.:._: CORPORATION
]
e Boring or Well No. _P=21lu Project _Air Force Plant 4 IRP

:. Location _Radar Range Beginning __2/25/86 and end
. Log Recorded by _Peter A, Waterreys 3/10/86 of drilling operation
.3 NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _Gardper
o $S=Split Spoon, CB=Corebarrel, G=Grab Denver 1500; Lee Gebbert

- Sampling Interval (Estimated) 5
-

j Sample

: Sample Type Graphic

» Cepth Zone Taken Log Stratigraphy Remarks
X

" -

I’ J -

»
% -
- -

Q) -

. -
& i
‘T 65- G LIMESTONE: some shale and minor brown

- sandy siltstone and pyrite. Descrip-

; = tion on LS & Shale as above.

> -

- -
R
L -
3 -
14
¢ -

b : -

N 70- G SANDY SILTSTONE AND SANDSTONE: siltstone

", - is brownish with very fine sand. Sand-

- - stone is tannish white calcareous, very

. - fine to fine, well sorted, rounded.

KA - Minor pyrite.

w4 -

* -

[} -

‘

] -

4 -

i 75—~ G SILTY CLAY AND SANDSTONE: minor brown

& - sandy siltstone and limestone. Clay is

'j - gray, sandstone is as above. Gray to

» - white consolidated tco weak calcite
‘, - cement. Shale is gray.

' - Drilling harder & 78.5'.

. 80- G SAND AND SANDSTONE: minor pyrite and

3 - greenish clay, sand is probably ccn~

X - solidated but came up loose. Sandstone

): - is grayish white, well cemented, fine,

* - well sorted, rounded.

" -

q
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“;“ RADIAN LOG OF DRILLING OPERATIONS Sheet _5_ of _6
g CORPORATION
5
¢;: Boring or Well No. _P-=2lu Project _Air Force Plant & IRP
:ﬁ Location _Radar Range Beginning __2/25/86 and end
/ Log Recorded by _Peter A, Waterreys 3/10/86 of drilling operation
- ' NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _Gardper
N fd 8§S=Split Spoon, CB=Corebarrel, G=Crab Denver 1500; Lee Gebbert
"N Sampling Interval (Estimated) 5
\jﬁ*
n
) " Sample
A 3 Sample Type Graphic
;“‘- Depth Zone Taken Log Stratigraphy Remarks
%
v
e
)
S -
p)
LEad -
85~ G SAND: minor pyrite, grayish white,
- fine, well sorted, rounded, dry.
- G SAND: same as above but damp.
50- G CLAYEY SAND: sand is fine, well
- sorted, rounded, mixture is damp to
- moist.
- G CLAYEY SAND: same as above but damp to
- dry.
G5- G CLAYEY SAND: same as above.
e .
Mol -
] -
o i
G 100- G SANDSTONE: loose to consolidated with

minor pieces having calcite cement.
Grayish white, fine, well sorted,
rounded, moist.

o R A AR s M e S,



- RADT AN LOG OF DRILLING OPERATIONS Sheet _6 of _6
{ CORPORATION
4,
v
W Boring or Well No. _P-2lu Project _Air Force Plant 4 IRP
‘* Location _Radar Range Beginning __2/25/86 and end
X Log Recorded by _Peter A, Waterreus 3/10/86 of drilling operation
o NOTES: =Back T= T Type Drill Rig and Operator _Gardner
$8=Split Spoon, CB=Corebarrel, G=Grab Denver 1500; Lee Gebbert
o Sampling Interval (Estimated) 5
: Sample
Sample Type Graphic
" Depth Zone Taken Log Stratigraphy Remarks
i -
W -
h. -
L) -
\1‘ -
W -
o )
!': 105~ G CLAYSTONE AND CLAYEY SAND: interbedded,
( - greenish, firm, dry to slight damp,
- - sand is fine grained and rounded.
. -
I‘_ o
; -
9 -
X -
i -
:: 110- G SANDY SHALE: brownish gray, firm,
Wy slightly fissile, dry.
Y
) TD @ 110 ft.
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o, RADIAN LOG OF DRILLING OPERATIONS Sheet _1 of _3
", CORPORATION
0

:' Boring or Well No. _P-22¢ Project _Air Force Plant 4 IRP
‘q Location _Landfill No, 3 Beginning __3/18/86 and end
N Log Recorded by _Toby Walters 3/20/86 of drilling operation
- NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-75.
. §S=Split Spoopn. G=CGrab Bagcett

. Sampling Interval (Estimated) ___ 5  ft
; Sample

f Sample Type Graphic

Depth Zone  Taken Log Stratigraphy Remarks
. - TOPSOIL: with asphalt, moist, yellow- Draeger poly-
g - brown with gray silty shale. test (pos) 1
- stroke

! - HNU 35

N -

\ -
N
5 -

’ -
S
9§ 5- 5-10 SHALE: silty, gray, with hard lime- Contaminated
¢ - stone fragments. Wet at 9-10', making cuttings 5-
: - water, 5.5', strong
\ - petroleum
[

P - odor.

o [P

ol -—
;

L _

.
:: 10- ST No sample.

- - SHALE: silty, hard, with limestone 0.0

" - fragments, turning to well consoli-

- dated limestone at 15°'.

" -

) -
o -

{ -

a 15- FOSSILIFEROUS LIMESTONE: and shale, 0.0

3 - indurated, shale in calcareous.

3 -

y _

- ST At 18' no sample.

5 - LIMESTONE: light gray, fossiliferous,
) - well indurated.
. -
[l -
N 20~ SHALE: gray, silty, turning to fossil-

q - iferous limestone at 24', shell frag-

X - ments, hard drilling.

h -

. -~

(
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RADIAN LOG OF DRILLING OPERATIONS Sheet _2 of _3_
CORPORATION

Boring or Well No. _P=22u Project _Air Force Plant 4 IRP

Location _Lapdfill No, 3 Beginning __3/18/86 and end
Log Recorded by _Toby Walters 3/20/86 of drilling operation
NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-75,
SS=Split Spoop, G=Grab Baggett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic
Depth Zone  Taken Log Stratigraphy Remarks

LI,
[}

> yd
!

LIMESTONE: shaley, light gray, cemented,
shell fragments and pyrite.

S v e,
] ]

o )

1

f

CLAY: gray, silty, fairly plastic, turn-
ing to sandy clay, carbonaceous, pyrite.

SAND: light gray; unconsolidated, car-
bonaceous, dry, fine-grained, well
sorted,

SAND: bone white, dry, unconsolidated,
clay matrix, well sorted.
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RADIAN LOG OF DRILLING OPERATIONS Sheet _3 of _3_
CORPORATION

Boring or Well No. _P=22u Project _Air Force Plant 4 IRP

Location _Landfill No, 3 Beginning __3/18/86 and end
Log Recorded by _Toby Walters 3/20/86 of drilling operation
NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-75,
§S=Split Spoon. G=Grab Baggett

Sampling Interval (Estimated) ) ft

Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

45- SS SAND: silty, light gray, with clay
- matrix, unconsolidated.
50- SAND: cemented, very hard, turning wet
- at 55', well sorted, silicic cement.
55- : _ SAND: brown, wet, fine-medium-grained, Water at S0°'.
- R unconsolidated, quartrose.
50- SS :ﬁ?é& CLAY: gray-green, fairly plastic,
- %ﬁggi turning to green confining clay, dry.
- === TD: 62.5 ft.
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RADIAN LOG OF DRILLING OPERATIONS Sheet _1 of _3
CORPORATION

Boring or Well No. _P-=23u Project _Air Force Plant 4 IRP

Location _Lake Worth Area Beginning __3/11/86 and end
Log Recorded by _Toby Walters 3/17/86 of drilling operation
NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME-75,
S$S=Split Spooun, G=Grab Baggett

Sampling Interval (Estimated) 5 ft

Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks
- —— LIMESTONE: yellow-gray, fossiliferous, Walnut Forma-
- To— turning to fine sand at 4-4.5'. 25% tion.
- —— sand, 75% limestone over 5' interval.
- —_—
5- —— LIMESTONE: yellow-brown, fossilifercus,
- —5 with thin stringers of sand (1/4"
- —— thick).
- S
- =
- LIMESTONE: hard, gray, shaley; shale is
- — calcareous, fissile, strong cceclor
- e change. First shale at 9'.
10- — LIMESTONE: hard, shaley, well Rig chatter-
- ] cemented. ing.
—L
- —=,
15~ T Fossiliferous 15-18"'.
- L—1
: [ 1
—
- S SHALE (18-19").
- T LIMESTONE (19-20'): fossiliferous.
- —T SHALE: dark gray with limestone
20~ — stringers (fossiliferous limes:one),
- T— shale is fissile, soft, calcareous.
- =
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RADIAN LOG OF DRILLIRG OPERATIONS Sheet _2  of _3

CORPCRATION
Boring or Well No. _P=23y Project _Air Force Plant &4 IRP
Location _Lake Worth Area Beginning _ _3/11/86 and end
Log Recorded by _Toby Walters _3/12/86 of drilling operation
NOTES: BG=Background, ST=Shelby Tube, Type Drill Rig and Operator _CME=75,
S$8=Split Spoon. G=Grab Baggett
Sampling Interval (Estimated) 5 ft
Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks
- LIMESTONE: light gray, fossiliferous,
- hard, minor shale (22-25').
25-
- SHALE:; soft, dark gray, silty, cal-
- careous.
30- SHALE: gray with fine silt, pyrite (10%),
- sand stringers.
35- 35-36 Ss : ; SAND: light gray, siliceous with clay
- - stringers, very fine-grained, drv, un-
- _ cemented thin gravel 0.5' thick.
- ' ' 36-38' as above.
- SAND: yellow brown, fine-to-medium-
-- grained, well sorted.
40~ ‘ SAND: yellow tan, fine-graired, well
- sorted, siltv, wet, @more mulst with
- : v depth.
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RADIAN LOG OF DRILLING OPERATIONS Sheet _3_ of _3

CORPORATION
Boring or Well No. _P=-23u Project _Air Force Piant 4 IRP
Location _Lake Worth Area Beginning __3/)11/86 and end
Log Recorded by _Toby Walters 3/12/86 of drilling operation
NOTES: BG=Backgvound, ST=Shelby Tube, Type Drill Rig and Operator _CME-75,
S§S=Split Spoon, G=Grab Baggett
Sampling Interval (Estimated) 5 ft
Sample
Sample Type Graphic
Depth Zone Taken Log Stratigraphy Remarks
45- SAND: brown, fine-grained, well sorted,
- silicic matrix, uncemented, moist.
- Making water
- at 48'.
50- SAND: fine-grained, well sorted, with
- streaks of carbonaceous material; inter-
- bedded clay 53-55', gray with hard
- streaks of sandstone.
- Abundant
- water.
55~ SANDSTONE: hard, carbonaceous, with

interbedded clay.
TD: 55 ft.
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1
CORPORATION
Borehole No. SB-] Project Ajr Force Plant 4 IRP
Location _Fuel Sgturation Area No,2 Log Recorded By Peter A, Waterreus
Drilled By _Southwestern Laboragtories
CONSTRUCTION
Construction Started _1/24/86 Completed _1/27/86
Total Depth Drilled (ft) _22 Hole Diameter _8 inch

Drilling Method _Hollow-Stem Auger
Problems Encountered During Drilling _Nope

Water Source for Drilling and Completion Procedures _Air Force Plant 4 Potable Supply

COMPLETION

Type of Completion _Grouted from surface to 22 ft,
Interval of Grout (ft-ft) _Q-22

SAMPLING
Number and Type of Samples Collected _4 samples from Shelby tubes
Sample Interval (ft-ft) _4-5, 9-9.3, 14-14,5, 19-19,2
Storage and/or Preservation Method(s) _Samples &4- - ored in
contai wi T liped 1jd °C, All other samples ored in metal
containers at ambjept temperatures,

MATERIALS
Type of Grout _Lonestar Portland Cement Source _Maryneal, TX
COMMENTS

BGL - below ground leyvel
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1
CORPORATION
Borehole No. SB-2 Project Air Force Plant 4 IRP

Location _Fuel Saturation Area No,2 Log Recorded By Peter A, Waterreus
Drilled By _Southwestern Laborgtories

CONSTRUCTION
Construction Started _1/24/86 Completed _1/27/86
Total Depth Drilled (ft) _21 Hole Diameter _8 inch

Drilling Method _Hollow-Stem Auger

Problems Encountered During Drilling _Nope

Water Source for Drilling and Completion Procedures _Ajr Force Plapnt & Potgble Supply

COMPLETIO
Type of Completion
Interval of Grout (ft-ft) _Q-21]

SAMPLING

Number and Type of Samples Collected _6 Shelby tube samples
Sample Interval (ft-ft) _4-4,3, 5-6, 9-9.2, 10-11., 14-14,5, 19-19,2

MATERIALS
Type of Grout _Lonestar Portland Cement Source _Maryneal, TX

COMMENTS
BGL - below ground level
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E RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1

A CORPORATION

.f\'

Yo

~ Borehole No. SB-3 Project Air Force Plapt 4 IRP

- Location _Fyel Saturatjon Area No,2 Log Recorded By Peter A, Waterreus

Drilled By _Southwesterp Laboratories

CONSTRUCTION
Construction Started _L1/24/86 Completed _1/27/86
Total Depth Drilled (ft) _22 Hole Diameter _8 jnch
Drilling Method _Hollow-Stem Auger
Problems Encountered During Drilling

Water Source for Drilling and Completion Procedures _Ajr Force Plagt & Potagble Supply

COM 10
Type of Completion _Borehole grouted to total depth
Interval of Grout (ft-ft) _Q-22

SAMPLING
Number and Type of Samples Collected _3_ Shelby tube and | split-spoon sample
Sample Interval (ft-ft) _4=4,2, 9-10, 14-16,5, 19-19,2
Storage and/or Preservation Method(s)

MATERIALS
Type of Grout _Lopestar Portland Cement Source _Maryneal, TX

COMMEN

BGL - below ground level
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- RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1
RO CORPORATION
P
el Borehole No. SB-4 Project Air Force Plant & IRP
4:': Location _Fuel Saturation Area No.l Log Recorded By Peter A, Waterreus

Drilled By _Southwestern Laboratorjes

CONSTRUCTION
Construction Started _1/24/86 Completed _1/27/86
Total Depth Drilled (ft) _28 Hole Diameter _8 jpch

Drilling Method _Hollow-Stem Auger

Problems Encountered During Drilling _Noge

Water Source for Drilling and Completion Procedures _Air Force Plant & Potable Supply

COMP 10

Type of Completion _None (grouted from surface to total depth)

Interval of Grout (ft-ft) _Q-28

SAMPLING

Number and Type of Samples Collected _6& Shelby tube and ] split-spoon sample
Sample Interval (ft-ft) _4-4,5, 9-10, 14-14.3, 19-20, 23-23,3, 24-24,2, 24,2-25,5

Storage and/or Preservation Method(s)

MATERIALS
Type of Grout _Lonestar Portland Cement Source _Marypeal, TX
COMMENTS

BGL - below ground level
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1
CORPORATION
Borehole No. SB-5 Project Air Force Plant 4 IRP
Location _Djie Ygrd Log Recorded By Peter A, Waterreus
Drilled By _Southwestexp Laboratories

CONSTRUCTION

Construction Started _1/26/86 Completed _1/27/86

Total Depth Drilled (ft) _33,5 Hole Diameter _8 inch

Drilling Method _Hollow=-Stem Auger

Problems Encountered During Drilling _None

Water Source for Drilling and Completion Procedures _Air Force Plant 4 Potagble Supply
COMPLETION

Type of Completion _Grout from surface to 33.5 ft,
Interval of Grout (ft-ft) _0-33.5

SAMPL ING
Number and Type of Samples Collected _6 samples from Shelby tubes
Sample Interval (ft-ft) _&4-5, 9-10Q, }15,5-16, 19-19.4, 24-25, 29-29,5

Storage and/or Preservation Method(s) __322_&_2 lQ_§£_££i__Q_a_jﬂQ m. glass contaiper
wi Tefl 13 id All in 1 c at ambi
temperatures,

MATERIALS
Type of Grout _Lonestar Portland Cement Source _Marypeal, TX
COMMENTS

BCGL - below ground level
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1
CORPORATION
Borehole No. _SB-6 Project Air Force Plant 4 IRP
Location _NARF Area Log Recorded By Peter A, Waterreusg
Drilled By _Southwesterpn Laboratories
CON C
Construction Started _7/21/86 Completed _7/21/86
Total Depth Drilled (ft) _9 Hole Diameter _8 iuch

Drilling Method _Hollow—Stem Auger

Problems Encountered During Drilling _Nope

Water Source for Drilling and Completion Procedures _Ajr Force Plant 4 Potable Supply
COMPLETION

Type of Completion _Grout from surface to 9 ft,
Interval of Grout (fe-ft) _0-9

SAMPL ING

Number and Type of Samples Collected _4 samples from Shelby tubes
Sample Interval (ft-ft) _2-3, 4-5, 6-, 6-7

Storage and/or Preservation Method(s) _Samples stored in glass jars
MATERIAL

Type of Grout _Lonestar Portland Cement Source _Marynegl, TX
COMMENTS

BGL_- below ground level
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1

CORPORATION

Borehole No. _SB-7 Project Air Force Plant & IRP
Location _NARF Area Log Recorded By Peter A, Waterreus

Drilled By _Southwestern Laboratories

co C N
Construction Started _7/21/86 Completed _7/21/86
Total Depth Drilled (ft) _4& Hole Diameter _8 inch

Drilling Method _Hellow-Stem Auger
Problems Encountered During Drilling _Nope
Water Source for Drilling and Completion Procedures _Air F Pl Potabl

COMPLETION
Type of Completion _Grout from surface to 4 ft,
Interval of Grout (ft-ft) _Q-4

SAMPL ING
Number and Type of Samples Collected _l_sample from Shelby tube
Sample Interval (ft-ft) _2-2,5
Storage and/or Preservation Method(s) _Samples stored in glass jars

MATERIA
Type of Grout _Lonestar Portland Cement Source _Marypeal, TX

COMMEN

BGL_ - below ground level
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1

CORPORATION
Borehole No. _SB-8 Project Air Foxce Plapt 4 IRP
Location _NARF Area Log Recorded By Peter A, Waterreus
Drilled By _Southwestern Laboratories
CONSTRUCTION
Construction Started _7/21/86 Completed _7/21/86
Total Depth Drilled (ft) _5,75 Hole Diameter _§ inch

Drilling Method _Hollow-Stem Auger
Problems Encountered During Drilling _None
Water Source for Drilling and Completion Procedures _Ail Plapt P 1

COMP 0
Type of Completion _Grout from surface o 5.75 ft.
Interval of Grout (ft-ft) _Q-5,75

SAMPLING
Number and Type of Samples Collected _l sapple from Shelby tube

Sample Interval (ft-ft) _2-3
Storage and/or Preservation Method(s) _Sample stored in glass jar

MATERIALS
Type of Grout _Lopestar Portland Cement Source _Marypeal, TX

COMMENTS
BGL - below ground level
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'Y, RADIAN BOREHOLE COMPLETICON LOG: SHEET 1/1
[ CORPORATION
A
D
1 : Borehole No. _SB-9 Project Air Force Plant 4 IRP
" Location _Building 21, Fuel Test Area  Log Recorded By Peter A, Waterreus
s Drilled By _Southwestern Laboratories
Ly
"o CONSTRUCTION
::. Construction Started _7/22/86 Completed _7/22/86

. Total Depth Drilled (ft) _20,5 Hole Diameter _8 jnch
‘ovg Drilling Method _Hollow-Stem Auger

4 Problems Encountered During Drilling _Nope

;f Water Source for Drilling and Completion Procedures 1 Pl P 1
L}

W

1

b COMPLETION
: Type of Completion _Grout from surface to 20,5 ft,
‘? Interval of Grout (ft-ft) _0-20,5

SAMPLIN

NS Number and Type of Samples Collected _3 samples from Shelby tube

Y Sample Interval (ft-ft) _2 from 9-10, 1 from 19-20

;, Storage and/or Preservation Method(s) _Sample stored in glass jar at Q°C
!
B MAT RIALS
(' Type of Grout _Lopestar Portland Cement Source _Marvyneal, TX
o
-: COMMENTS

W3 BGL - below ground level
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R RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1
: :-_ CORPORATION
ey
X W Borehole No. _SB-10 Project Alr Force Plapnt 4 IRP
v Location _Building 21, Fuel Test Area ~ Log Recorded By Peter A, Waterreus
A Drilled By _Southwestern Laboratories
A CONSTRUCTION
20 Construction Started _7/22/86 Completed _7/22/86
-7 Total Depth Drilled (ft) _29.5 Hole Diameter _8 jnch
I Drilling Method _Hollow-Stem Auger
Les Problems Encountered During Drilling _Nope
;') Water Source for Drilling and Completion Procedures ir F Pl
) ‘q
N COMPLETION
.uﬁi Type of Completion _Grout from surface to 19,5 ft.
:"f: Interval of Grout (ft-ft) _Q-19,5
R)
SAMPL ING

P Number and Type of Samples Collected _2 samples from Shelby tube
SR Sample Interval (ft-ft) _9-10Q
}:fj Storage and/or Preservation Method(s) _Sample stored ip glass jar at 0°C

",

.
'

; MATERIALS
Type of Grout _Lonestar Portland Cepent Source _Maryneal, TX

‘A

o '

o COMMENTS

’\: BGL - below ground level
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; RADIAN BOREHOLE COMPLETION LOG: SHEET ! |
K~ CORPORATION

v
e

:{ Borehole No. _SB-11 Project Alr Force Plant 4 IRP
:: Location _NARF Area Log Recorded By Peter A, Waterreus
X Drilled By _Southwestern Laboratories

> CONSTRUCTION
» Construction Started _7/24/86 Completed _7/24/86

N Total Depth Drilled (ft) _4,75 Hole Diameter _8 jnch
fﬁ Drilling Method _Hollow-Stem Auger
B Problems Encountered During Drilling _Nogpe
", Water Source for Drilling and Completion Procedures _Air Force Plant 4 Potgabl 1
! -,

~ COMPLETION

~ Type of Completion _Grout from surface to 4,75 ft,

:: Interval of Grout (ft-ft) _0-4,75

SAMPLING
2, Number and Type of Samples Collected _2 samples from Shelby tube: 1 from split-spoen
- Sample Interval (ft-ft) _2-3 (2 samples), 4-4,5
N Storage and/or Preservation Method(s) _Sample stored in glass jar
R
L MATERIAL
Type of Grout _Lonestgr Portland Cement Source _Maryvnegl, TX

1
v COMMENTS

) BGL - below groupnd level
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RADIAN BOREHOLE COMPLETION LOG: SHEET 1/1
S CORPORATION
S
::x: Borehole No. _$B-12 Project Air Force Plant 4 IRP
Y N Location _NARF Area Log Recorded By Peter A, Waterreus
Drilled By _Southwestern Laboratories
-
R CONSTRUCTION
o Construction Started _7/24/86 Completed _7/24/86
N Total Depth Drilled (ft) _1,5 Hole Diameter _8 inch
;i}: Drilling Method _Hollow-Stem Auger
e Problems Encountered During Drilling _Nonpe
t ) Water Source for Drilling and Completion Procedures _Air Force Plant 4 Potable Supply
N
_f:,- COMPLETION
! ,ﬁ Type of Completion _Grout from surface to 1,5 ft.
o Interval of Grout (ft-ft) _Q-1.5
. SAMPLING
i \: Number and Type of Samples Collected _Ngne
e Sample Interval (ft-ft)
’:; Storage and/or Preservation Method(s)
e v
i~ MATERTAL
‘;" Type of Grout _Lonestar Portland Cepent Source _Marypneal, TX
~:
- COMMENT
o BGL - below ground level
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P RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3

- CORPCRATION

R

"7 Monitor Well No. _HM-100 Project _Air Force Plapt 4 IRP

"y Location _Former Fuel Storage Area Log Recorded By _Peter A, Waterreus
Elevation (surface) _670,43 Drilled By _Southwestern Laboratories

Elevation (measuring pt.) _670.10

CONSTRUCTION
Construction Started _1/20/86 Completed _1/22/86
Total Depth Drilled (ft) _49 Hole Diameter _8-inch
Drilling Method _hollow-stem augerg
Problems Encountered During Drilling _None
Water Source for Drilling and Completion Procedures _Ajlr Force Plant &4 potable supply

COMPLETION
Type of Completion _Fluysh with ground surface
Top of Well Casing (ft) _0Q.33 BGL Depth (ft) _33.5

Screen Interval (ft-ft) _33,5-48.5

Interval of Grout (ft-ft) _1,0-27.5
Interval of Bentonite (ft-ft) _27.5-29.5
Interval of Sand Pack (ft-ft) _29.5-35.5 Slough 35.5-49.0

SAMPL ING
Number and Type of Samples Collected _5 samples from conptipuous ¢ore barrel
Sample Interval (ft-ft) _7-7.5, 11-12, 24,5-25, 25-26, 35-36, 47-48
Storage and/or Preservation Method(s) _$ 1 -12, 25-26 1
glass contaipers with Teflon lipned lids at 0°C, All others stored in metal con-

tainers at gmbient temperatures,

MATERIALS

Casing Type _2-ipnch ID Schedule 4Q PVC

Screen Type -1 ID du PVC Slot Size _Q.01

Method of Joining Casing/Screen _Screw type joints

Type of Grout _Lonestar Portland Cement Source _Marvpneal, TX
Type I, 94 1b. sacks Amount _9 sacks

Type of Bentonite _Pellets, 50 1b., buckets Source _Economy Mud Prod., Houston,TX

Amount _] bucket

Type of Sand Pack _MNo, ]A Blastsand, 100 lb, Source _TX Minipg Co,, Arlipgton, TX
sacks Amount _2 sacks

Lithology of Sand Pack _Primarily quartz, winor orthoclase

SECURITY MEASURES

Description _Logking meter box
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R A RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
:::a CORPORATION
o
:f:. Boring or Well No. _HM-100 Project _Air Force Plant &4 JRP
:}}: Location _Former Fuel Storage Area Log Recorded by _Peter A, Waterreus
o
DEVELOPMENT
Development started _1/22/86 and ended _]1/26/86 .
Static water level before development _35,5 (ft) and after develcpment _28,3 (fr).
Depth of open hole inside well before development _47 (ft) and after
development - (fe). 3
Water quantity discharged during development _6.6 (fet7).
Type, size/capacity of pump or bailer used for development _Brginard Kilman 1.7 PVC
. hgnd pump
-}N
NN COMHENTS
:$§ BGL (below ground level): ID (interpal diameter)
D 1 f Dis nd Sediment
Clar/Clr. Odor of Lithology/ Conduc-
Date Time Digscharge Digcharge GCraip Size pH tivity Temp. Remarks
1/22 1710 Brown; - Clay/silt
clearer
after 2
gal.
1740 Having problem with pump, pulled approx. 2 gals. total
1/23 1035 Brown - Clay/silt 7.1 800 15°C 2 gal. total
v.f. sand
1435 Murky - As above 7.0 900 18°C 1 gal.
1540 Clearer - Silt/ 6.8 800 18°C 2 gal.
v.f.sd
1/24 1630 Murky - " 7.0 900 19°C 1 gal.
1635 Murky - " 7.0 900 19°C 2 gal.
1/25 0943 Murky - " 6.5 900 18°C 1 gal.
0946 Murky - " 6.5 300 18°cC 2 gal.
1150 Murky - v.f. sand 6.5 900 19°C 1 gal.
1406 Clear - less sand 6.3 900 19°C 1 gal.
1432 Clear - " 6.8 900 18°C 8 gal/26 min.
1/26 1518 Cloudy tan - fine sand 7.3 1000 16°C l gal.
sile

1631 Cloudy tan - " 7.4 300 17°C 20 ¢al/73 min,
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RADIAN
CORPORATION

Boring or Well No.

MONITOR WELL COMPLETION LOG: SHEET 3/3

Ailr Force Plant 4 IRP

Location _Former Fuyel Storage Area Log Recorded by _Peter A, Waterreus

Hydrogeologic Unit

Depth Below
Surface (ft)

Clav
and
Gravel

Sand
and
Gravel

Silt
and
Sand

———————— Upper
Alluvium

Silt,
Sand
and
Minor
Gravel

Sand
and
Cravel

A .\‘l

Well Construction Diagram

Locking meter box

8" diameter borehole

Grout

2" diameter Schedule 40 PVC
casing

———— Bentonite

————=Sand pack

Static water level 4/11/86

Slough

2" diameter Schedule 40 PVC
screen
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3

CORPORATION

Monitor Well No., _HM-]01 Project _Air Force Plant & IRP
Location _FDTA No.3 Area Log Recorded By _Peter A. Waterreus
Elevation (surface) _665.32 Drilled By _Southwesterp Laboratories

Elevation (measuring pt.) _664.99

CONSTRUCTION
Construction Started _1/21/86 Completed _1/26/86
Total Depth Drilled (ft) _34 Hole Diameter _8-inch
Prilling Method _hollow-stem augex
Problems Encountered During Drilling _None
Water Source for Drilling and Completion Procedures _Ajir Force Plant & potable supply

COMPLETION
Tvype of Completion _Fluysh with ground surface
Top of Well Casing (ft) _0,33 BGL Depth (ft) _19

Screen Interval (ft-ft) _19-34

Interval of Grout (ft-ft) _l-14
Interval of Bentonite (ft-ft) _l14-16
Interval of Sand Pack (ft-ft) _16-26 Slough 26-34

SAMPLING
Number and Type of Samples Collected _6_samples from Shelby tubes
Sample Interval (ft-ft) _4-5, 9-10, 14-15, 19-20, 24-25, 29-3Q
Storage and/or Preservation Method(s) _All samples stored in metal contaipers at

ambient temperature

MATERIALS

Casing Type _2-inch ID Schedule 40 PVC

Screen Type -inch ID hedu PVC Slot Size _0.0Q1

Method of Joining Casing/Screen _Screw type joints

Tvpe of Grout _Lonestar Portland Cegent Source _Marypeal, TX
Tvpe I, 94 1b, sacks Amount _6_sacks

Type of Bentonite _Pellets, 50 1lb, buckets Source _Ecopomy Mud Prod., Houston,TX

Amount _] bucket

Type of Sand Pack _No. ]A Blastsand, 100 1b. Source _TX Minjing Co., Arlington, TX

sacks Amount _4.5 sacks

Litholegy of Sand Pack _Primarily quartz, minor orthoclase

SECURITY MEASURES
Description _Locking meter box
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3

CORPORATION

Boring or Well No. _HM-10l Project _Ajr Force Plant 4 IRP
Location _FDTA No.3 Area Log Recorded by _Peter A. Waterreus
DEVELOPMENT

Development started _1/25/86 and ended _1/25/86 .

Static water level before development _22.2 (ft) and after development _22.2 (fe).

Depth of open hole inside well before development _30Q.9 (ft) and after
development _21,5 (fe).

Water quautity discharged during development _21,4 (ft ).

Type, size/capacity of pump or bailer used for development _Brainard Kilman i.7 PVC
hand pump

COMMENTS
BGL (below ground level): ID (internal diameter)

Devel ot R rd of Dischar nd Sediment

Clar/Clr. Odor of Lithology/ Conduc-

Time Di e Discharge Grain Sijze pH tivity Temp. Remarks

1023 Brownish None v.f. sand, 6.6 g0¢C 18°C Cily looking; 1 zal.
gray clay

1056 Less None less v.f. 6.5 750 20°C No film; 40 gals.
murky sand since start

1114 Getting None little sand 6.5 700 20°C 100 gals.; no film
clearer

1134 Getting None less sand 6.5 750 19°C apx. 60 gals. since
clearer start, no film
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

V1Y, ]
PO

Boring or Well Mo, _HM-101 Project _Air Force Plant &4 IRP
Location _EDTA No.3 Area Log Recorded by _Peter A. Waterreus

., Depth Below
nqp Hydrogeologic Unit Surface (ft) Well Construction Diagram

- Locking meter box

Silt 5--
and - ‘ 8" diameter borehole
)Q Sand -

Grout

Wl - 2" diameter Schedule 40 PVC
v - - casing

“ . \ .
;::‘ Sand Upper - — Bentontie
RSN Alluvium -

Sand pack

| T Static water level 4/9/85

[[HTARIIT

}l‘ hal -——

A Sand 25
and -

) Gravel -

2" diameter Schedule 40 DPVC
screen

h

€loug

wd Lime=- Walnut -
stone Formation -
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3

CCRPORATION

Monitor Well No. _HM-102 Project _Air Force Plgnt 4 IRP
Location _lLandfill No,2 Ares Log Recorded By _Peter A. Waterreus
Elevation (surface) _654,98 Drilled By _Sco L r i

Elevation (measuring pt.) _654,65

CONSTRUCTIQN
Construction Started _L1/21/86 Completed _1/27/8
Total Depth Drilled (ft) _44 Hole Diameter _8-inch
Drilling Method _hollow-stem auger
Problems Encountered During Drilling _None

Water Source for Drilling and Completion Procedures _Ajr Force Plgn abl
COMPLETION

Tvpe of Completion _Flush with ground surface

Top of Well Casing (ft) _0,33 BGL Depth (ft) _l&

Screen Interval (ft-ft) _l4-44

Tnterval of Grout (ft-ft) _1-]1
Interval of Bentonite (ft-ft) _11-13
Interval of Sand Pack (ft-ft) _13-44

SAMPLING
Number and Type of Samples Collected _3 samples from Shelby tubes and 2 samples from
split spoons
Sample Interval (ft-ft) _5.5-6,5, 9-9.3, 14-14.5, 19-19,5, 34-43,1
Stcrage and/or Preservation Method(s) _All samples stored in metal contaipners at

ambient temperatures

MATERIALS
Casing Type _2-inch ID Schedule 40 PVC
Screen Type _Z2-inch ID Schedule 40 PVC Slot Size _Q.01

Method of Joining Casing/Screen _Screw type joints

Type of Grout _Lonestar Portland Cement Source _Marvpeal, TX
Type I, 94 1b, sacks Amount _2 sacks
Tvpe of Bentonite _Pellets, 50 lb, buckets Source _Economy Mud Prod., Houston,TX
Amount _] bucket
Type of Sand Pack _No, ]A Blastsand, 100 1b. Source _TIX Mining Co,, Arlipgton, TX
sacks Amount _9 sacks

Lithologyv of Sand Pack _Primarily quartz. minor orthoclase

i

L4

SECURITY “MEASURE
Description _Locking meter box
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
CORPORATION
Boring or Well No. _HM-102 Project _Ajir Force Plapt 4 IRP
Location _Landfill No.2 Area Log Recorded by _Peter A, Waterreus
DEVELOPMENT
Development started - and ended - .
Static water level before development __= _ {(ft) and after development ___-  (ft).

Depth of open hole inside well before development - (ft) and after
development - (ft). 3

Water quantity discharged during development - (ft7).

Type, size/capacity of pump or bailer used for development _Braingrd Kilman 1.7 PVC
hand pump

COMMENTS
BGL (below ground level); ID (jnternal diameter)

Calt ol
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.\ RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
" CORPORATION
o
;j: Boring or Well No. _HM-102 Project _Ajr Force Plant 4 IRP
o Location _Landfill No.2 Areg Log Recorded by _Peter A. Waterreus
B Depth Below

o Hydrogeologic Unit Surface (ft) Well Construction Diagram
Z -

’I

- Clay 0-- Locking meter box

& 4 F_' 3

, and - ]

< Gravel Upper -

f. Alluvium -

b 5--

7 -

lj - - Grout

Sand -
————————————————— - ‘ 8" diameter borehole

! Lime- 10--

Bentonite
2" diameter Schedule 40 PVC

/////casing

Static water level 4/18/86
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- RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3
39N CORPORAT ION
S
::f Monitor Well No. _HM-103 Project _Air Force Plant 4 IRP
’:3 Location NE Corner/Bldg, 188 Chrome Pjt ] Log Recorded By _Peter A, Waterreus
s Elevation (surfaze) _548,61 Drilled By _Sguthwestern Laboratorjes
. Elevation (measuring pt.) _648,28
!
o CONSTRUCTION
- Construction Started _1/21/86 Completed _1/26/86
[~ Total Depth Drilled (ft) _39 Hole Diameter _8-inch
it Drilling Method _hollow-stem auger
L Problems Encountered During Drilling _Nope
" Water Source for Drilling and Completion Procedures _Air Force Plant 4 potable supply
i
YA COMPLETION
“ Type of Completion _Flysh with groupnd surface
' Top of Well Casing (ft) _0,33 BGL Depth (ft) _29
. Screen Interval (ft-ft) _29-39
2 Interval of Grout (ft-ft) _1-24,7
! Interval of Bentonite (ft-ft) _24,7-27
:a Interval of Sand Pack (ft-ft) _27-38 Slough 38-39
Y
SAMPLING
S Number and Type of Samples Collected _7_ samples from Shelby tubes gnd 1 sgmples from
- a_split-spoon
. Sample Interval (ft-ft) 1
- Storage and/or Preservation Method(s) Samples 2 3Q, 34— 35 sto ;gd in QQQ ml glagg
’ c rs wi 1 13 1:d °c A r ed 1 al contaginer
( : al ambjlent temperatures,
K- MATERIALS
.:. Casing Type _2-inch ID Schedule 40 PVC
- Screen Type _2-i D v Slot Size _0,01 _
;:3 Method of Joining Casing/Screen _Screw type joints
. Type of Grout _Lonestar Portland Cement Source _Maryneal, TX
e Type I, 94 1b, sacks Amount _1Q sacks
o Type of Bentonite _Pellets, 50 1b, buckets Source _Ecopomy Mud Prod,, Houston,TX
o Amount _] bucket
Type of Sand Pack _No, lA Blastsand, ]J00 1b,  Source _TX Mining Co., Arlipgton, TX
® sacks Amount _3 sacks
:3 Lithology of Sand Pack _Primarily quartz, mipnor orthoclase
P
- SECURITY MEASURES
’:} Description _Locking meter box
4
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
) CORPORATION
-
Boring or Well No. _HM-103 Project _Air Force Plant &4 IRP

Location NE Corper/Bldg, 188 Chrome Pit ] Log Recorded by _Peter A, Waterreus

DEVELQPMENT
Development started _1/25/86 and ended _1/25/86 .
Static water level before development _24,33 (ft) and after development _24,25 (ft).
Depth of open hole inside well before development _38.0 (ft) and after
development _38,2 (fe).
Water quantity discharged during development _16 (ft ).

Type, size/capacity of pump or bailer used for development _Brainard Kilman 1,7 PVC
hapd pump
COMMENTS
BGL (below ground Jlevel); ID (interpnal diameter)
Development Record of Discharge and Sediment
Clar/Clr. Odor of Lithology/ Conduc-
Iime Di r Digcharge Grain Size pH  tivity  Temp. Remarks
1347 Tan, None v.f. fine 6.5 900 20°C 5 gal.
murky sand and
silt
1409 Getting a  Nomne " 6.5 800 21°C 25 gal. since start
bit
cleaner
1426 Getting None less silt 6.5 800 21°C 70 gal. since start
clearer and sand
1445 Cloudy None " 6.5 800 21°C 120 gal.
(tan)
E-78
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3

CORPORATION

Boring or Well No. _HM-103 Project _Air Force Plant 4 IRP
Location NE Coruper/Bldg. 188 Chrome Pit 1 Log Recorded by _Peter A, Waterreus

Depth Below

HEydrogeologic Unit Surface (ft) Well Construction Diagram

Q==
Sand -
and - Locking meter box
Silt -
[y
- 8" diameter borehole
10-- -1 Grout
Clayey Cpper 15-- ' 2" diameter Schedule 40 PVC
Silt Alluvium - , casing
- !
20-- -
- b
- I
[
25-- —
- F—. L_ Bentonite
- : ‘
- P o= Sand pack
30-- | =
. b=
Silt - { =
- | = 2" diameter Schedule 40 PVC
- ! Eg screen
35-- %
Shale  Goodland - ——_— Slough
Formation - —
40--
45--
50--
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
CORPCEATION
Boring or Well No. _HM-104 Project _Air Force Plant 4 IRP
Location _SW Corper of Bldg, 188 Log Recorded by _Peter A. Waterreus
DEVELOPMENT
Development started - and ended = .
Static water level before development ___ =  (ft) and after development ___- __ (ft).
Depth of open hole inside well before development - (ft) and after

development - (fe). 3
Water quantity discharged during development - (ft7).

Type, size/capacity of pump or bailer used for development _Brainard Kilman 1,7 PVC

hand pump

COMMENTS

BGL (below ground level): ID (internal diameter)
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 1!/3

CORPORATION

Monitor Well No. _HM-104 Project _Ajr Force Plant 4 IRP
Location _SW Corner of Bldg, 188 Log Recorded By _Peter A, Waterreus
Elevation (surface) _65Q,064 Drilled By _Southwesterp Laborgtories

Elevation (measuring pt.) _649,71

CONSTRUCTION
Construction Started _1/22/86 Completed _]/27/86
Total Depth Drilled (ft) _39 Hole Diameter _8-ipnch
Drilling Method _hollow-stem auger
Problems Encountered During Drilling _Nope

Water Source for Drilling and Completion Procedures _Ajir Force Plant 4 potagble supply
COMPLETION

Type of Completion _Flush with groupd surface

Top of Well Casing (ft) _Q,33 BGL Depth (ft) _23,5

Screen Interval (ft-ft) _23,5-38.5 Slough 38,5-39

Interval of Grout (ft-ft) _1-17.4
Interval of Bentonite (ft-ft) _17.4-19.8
Interval of Sand Pack (ft-ft) _19,8-35.8 _ Slough 35,8-39

SAMPLING
Number and Type of Samples Collected _3 samples frog Shelby tubes and 5 sgmples
from split spoons
Sample Interval (ft-ft) _4-5, 9-10, 14-15, 19-19,2, 24-24,9, 29-29,1, 34-34,04
Storage and/or Preservation Method(s) _Sampl =24, ored _in ml glas
tal wi Tefl lined 1jd gt Q°C, All sampl or in _metal contal
al ambient temperatures

MATERIALS
Casing Type _2-inch ID Schedule 4Q PVC
Screen Type _2-inch ID Schedule 4Q PVC Slot Size _Q,Q1
Method of Joining Casing/Screen _Screw type joipts
-~ Type of Grout _Lonestar Portland Cement Source _Marvpeal, TX
- Type I, 94 1b, sacks Amount _4 sagks
N Type of Bentonite _Pellets, 50 lb, buckets Source _Ecopomy Mud P . Hou X
R Amount _] bucket
AN Type of Sand Pack _No. lA Blastsand, 100 1b, Source _TX Miping Co,., Arlingten, TX
d sacks Amount _4 sacks
fﬂ Lithology of Sand Pack _Primarily quartz., minor orthoclase
o SECURITY MEASURES
:j Description _Locking meter box
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3

CORPORATION

Boring or Well No. _HM-]104 Project _Ajir Force Plant 4 IRP
Location _SW Corper of Bldg., 188 Log Recorded by _Peter A, Waterreus

Depth Below

Hydrogeologic Unit Surface (ft)

_________________ O—_
Clayey Upper -
Silt Alluvium 5--
_________________ 10__
Clay -
15--

20--

Goodland -
Formation -

25--

Shale -
30--

35--

Lime- Walnut -
stone Formation -
40--

45--

50--
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Well Construction Diagram

Locking meter box

Grout

casing
L—{r—-
—+——Bentonite
pred et
. Sand pack

screen

I T T et EE AT

Slough

£-82

L————-S" diameter borehole

2" diameter Schedule 40 PVC

Static water level 4/10/86

2" diameter Schedule 40 PVC




et RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3
s CORPORAT ION

AL

:E: Monitor Well No. _HM-105 Project _Air Force Plant 4 IRP
:\: Location _Bldg, 2], Fyel Test Area Log Recorded By _Peter A, Waterreus
L Elevation (surface) _642,25 Drilled By _Underground Resource Mgmt.
) ( Elevation (measuring pt.) _641.92
P CONSTRUCT
SN Construction Started _8/11/86 Completed _8/12/86
o Total Depth Drilled (ft) _21 Hole Diameter _8-ipgch
e Drilling Method _Hollow-stem auger

) ; Problems Encountered During Drilling _None

-f_:: Water Source for Drilling and Completion Procedures _Air Force Plant &4 potable supply
"
! ‘f:l'_: COMPLETION
i\': Type of Completion _Flysh with ground surface

h Top of Well Casing (ft) _Q,33-1,83 Depth (ft) _20,5
. Screen Interval (fe-ft) _5,5-20,5
S

:-::j Interval of Grout (ft-ft) _0,33-1,83

_\:-: Interval of Bentonite (ft-ft) _L,83-4

:"-: Interval of Sand Pack (ft-ft) _4-21]

o SAMPLING

N Number and Type of Samples Collected _2 sojil samples

N Sample Interval (fe-ft) _18,5

.?_-'_:: Storage and/or Preservation Method(s) _Glass jar. frozem
-2
per v MATERIALS
{ ¢ Casing Type _2-inch ID Schedule 40 PVC

g2 Screen Type _2-inch ID Schedule 40 PVC Slot Size _Q,Q10

,:_ Method of Joining Casing/Screen _Sc¢rew type joints

RECY

::j-:: Type of Grout _Lonestar Portland Cemenft Source _Marypeal, TX
e Type I. 94 1b, sacks Amount sacks

D Type of Bentonite _Pellets, 50 lb, buckets Source _Econemy Mud Prod,, Houston,TX
o Amount _] bucket
"'\.';‘- Type of Sand Pack _No., 1A Blastsand, 100 1b, Source _IX Mining Co., Arlipngton, TX
P sacks Amount _4 sacks

::\.f_ Lithology of Sand Pack _Primarily quartz. mipor orthoclase
e

..t~ SECURITY MEASURES

it Description _Locking meter box
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3

CORPORATION

Boring or Well No. _HM-1Q5 Project _ALr Force Plapt 4 IRP
Location _Bldg, 21, Fuel Test Area Log Recorded by _Toby Walters
DEVELOPMENT

Development started _8/13/86 and ended _8/13/86 .

Static water level before development - (ft) and after development - (fe).

Depth of open hole inside well before development - (ft) and after
development - (fe). 3

Water quantity discharged during development - (ft7).

Type, size/capacity of pump or bailer used for development _Brainard Kilmgn 1,7 PVC

bapd pump

COMMENTS

BGL (below ground level); ID (ipnternal digmeter)
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ok RADTAN MONITOR WELL COMPLETION LOG: SHEET 3/3
»
; *j CORPORATION
by
L S
Mo, Boring or Well No. _HM-105 Project _Air Force Plant 4 IRP
o~ g J
e Location _Bldg, 21, Fuel Test Area Log Recorded by _Peter A, Waterreus
B N
e Depth Below
. N Hydrogeologic Unit Surface (ft) Well Construction Diagram
.-F‘
e
20 P — 0--
7'- - LT Grout
t
X - ~
NN - — i Bentonite
::;\ Clay Alluvium 5-- —
- - r—
W, S—
::: - % i 8" diameter borehole
' - ]
O S ob I LT T _ i SR
o Clay 10 5 r Sand pack
».t - — !
s - —
NG - 5—*)‘““”‘2" diameter Schedule 40 PVC

screen

l,‘:‘
.
w
|
1
il

Goodland
Formation - = i
- -__—;i_;‘_“‘_ Static water level 8/19/86

XL
a_ﬂ,—yl.'. .y
AT RE RN 4 TR
|

X
L)

.
v

ry
25

!

>
N
o

!

1

B

--
s

sl

s .:..‘.'-‘
1

P s o
»

el

1.

5 N
N
w
{
!

®. E-85

" '\

2 RN

!‘.‘ L Yoty Sy ' I . P AR T O L P iy ."»; Tt "(’AV""\;J.' O
’.'!.."l.’.‘.‘."...'Q.t".,!::'!.i ;lq.' :.?.' 0'.‘. ,:"’:‘.l.l"et‘ .O ..\:k‘ N pe M0 M 2 ) n-‘ n Mo X o X ) .n'...q..

Mt L Gl
o PN




b

. b
.

a0

14

[S

o .
)
“

Lol

RO )

Yy

NAOLT L
.IAI . I:J.

AN
L]

l.l
L

NS
-7
y O W

P
'l .

AT
%55 s

D

%O

«

"
e

‘l-’;‘"l. {‘*
VR R R « N
AR AR R SR AN

" ,
({‘
TS ¥

SASNS

P

w, "’ -’n’-‘)’
52y 5

- e e
e

.r,.r

'.!
e
5 .r~ {mfﬂ

RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3
CORPORATION
Monitor Well No. _HM-106 Project _Air Force Plapnt 4 IRP
Location _NW Corper of Solvent Line Log Recorded By _Peter A, Waterreus
Elevation (surface) _650,09 Drilled By _Southwestern Laboratories
Elevation (measuring pt.) _649,76

N C N

Construction Started _L1/26/86 Completed _1/27/86

Total Depth Drilled (ft) _34 Hole Diameter _8-juch

Drilling Method _hollow-stem auger

Problems Encountered During Drilling _Neone

Water Source for Drilling and Completion Procedures _Alr Force Plant 4 potagble supply
COMPLETION

Type of Completion _Flysh with ground surface

Top of Well Casing (ft) _0,33 BGL Depth (ft) _15,1

Screen Interval (ft-ft) _15,1-30,1 Slough 30,1-34

Interval of Grout (ft-ft) _1-12
Interval of Bentonite (ft-ft) _12-14.3

Interval of Sand Pack (ft-ft) _14,.3-30,1 Slough 30.1-34
SAMPLING
Number and Type of Samples Collected _5 samples from Shelby tubes and 1 sample from

a split-spoon
Sample Interval (ft-ft) _4-5, 9-9,5. 14-15, 19-19,3, 24-24,5, 29-29,]
Storage and/or Preservatlon Method(s) amg es 9-9,5, 19-19,3, 24-24,5 stored ip

1 wi lid °C All sampl d
in metal contginers at ambjent temperatures.
MATERIALS
Casing Type _2-ipnch ID Schedule 40 PVC
Screen Type _2-inch ID Schedule 40 PVC Slot Size _0.0}

Method of Joining Casing/Screen _Screw tvpe joints

Type of Grout _Lonestar Portland Cement Source _Marypegl, TX

T I 4 ckg Amount _2 sacks
Type of Bentonite _Pellets, 50 1b, buckets Source Mud P H X
Amount _] bucket
Type of Sand Pack _No, lA Blastsand, 100 1b, Source _IX Minigog Co., Arlipgtop, TX
sacks Amount _J3 sacks

Lithology of Sand Pack _Primarily quartz. minor orthoclgse

SECURITY MEASURES

Description _Locking meter box
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s RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3

' CORPORATION

oN

| \‘

\ Boring or Well No. _HM-106 Project _Air Force Plgnt &4 IRP
f: Location _NW Corper of Solvent Lipe Log Recorded by _Peter A, Waterreus
4.8

A\

. DEVELOPMENT

_.c: Development started - and ended - .

b Static water level before development - (ft) and after development - (ft).
o~ Depth of open hole inside well before development - (ft) and after
- development - (ft). 3

w Water quantity discharged during development - (fe7).

') Type, size/capacity of pump or bailer used for development _Brainard Kilman 1,7 PVC
1 '5 y

e _hand pump

B e

ol COMMENTS

,: BGL (below ground level); ID (jinterpal diameter)
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. _HM-106

Location _NW Corner of Solveni Line

Project _Air Force Plapt &4 IRP

Log Recorded by _Peter A, Waterreus

Depth Below
Hydrogeologic Unit Surface (ft)

Silt
and Alluvium
Sand

Clay
and
Shale

and Goodland
Lime- Formation

Lime- Walnut
stone Formation

flf/.(~: o v,

N ¢

L2
NN

Well Construction Diagram
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Locking meter box

Grout

f——— 8" diameter borehole
|

—t———— 2" diameter Schedule 40 PVC

casing

Bentonite

¢~

Sand pack

screen

Slough

2" diameter Schedule 40 PVC




RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3

CORPORATION
Monitor Well No. _HM-107 Project _Alr Force Plapnt 4 IRP
Location _Bldg, 21 Fuel Test Area =~~~ Log Recorded By _Peter A, Watergeus
Elevation (surface) _638.71 Drilled By _Underground Resource Mgmt,
Elevation (measuring pt.) _642,33

N ON

Construction Started _8/12/86 Completed _8/12/86

Total Depth Drilled (ft) _23 Hole Diameter _8-jipch

Drilling Method _Hollow-stem guger
Problems Encountered During Drilling _Nonpe

Water Source for Drilling and Completion Procedures _Ajr Force Pl 1
COMPLETION

Type of Completion _Above grounpd

Top of Well Casing (ft) _3,62 AGL Depth (ft) _23,39%

Screen Interval (ft-ft) _7,5-22.5

Interval of Grout (ft-ft) _Q-4.3
Interval of Bentonite (ft-ft) _4&,
Interval of Sand Pack (ft-ft) _6,

=6,5
=22,5, 22,5-23 slough

3
2

SAMPLING

Number and Type of Samples Collected _2 soil samples
Sample Interval (ft-ft) _14-15
Storage and/or Preservation Method(s) _Glass jars, frozen

MATERTALS
Casing Type _2-inch ID Schedule 40 PVC

Screen Type _2-inch ID Schedule 4Q PVC Slot Size _0,010

Method of Joining Casing/Screen _Screw Ltype joints

Type of Grout _Lonestar Portland Cement Source _Maryneal, TX
Type I, 94 1b, sacks Amount _2 sacks

Type of Bentonite _Pellets, 50 1lb, buckets Source _Ecopomy Mud Prod,., Houston,TX
Amount _]_ bucket

Type of Sand Pack _No, lA Blastsand, 100 1b, Source _TX Minipg Co,, Arlipgtopn, TX

sacks Amount _4 sacks

Lithology of Sand Pack _Primarily quartz. wminor orthoclase =
SECURITY MEASURES

Description _Locking meter box
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) RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
Ny CORPORATION

‘N Boring or Well No. _HM-107 Project _Air Force Plant 4 IRP
B Location _Bldg, 21, Fuel Test Area Log Recorded by _Toby Walters

- DEV EN

b Development started _8/13/86 and ended _8/13/86 .

. Static water level before development _13.13 (ft) and after development - (fe).
N Depth of open hole inside well before development 25,35  (ft) and after

- development __25,35 (fe).

, Water quantity discharged during development 1.07 (ft ).

» Type, size/capacity of pump or bailer used for development _Brginard Kilmap 1,7 PVC
&

_hand pump

COMMENTS
h, BGL_(below ground level); ID (internal diameter)

D Dj n

Clar/Clr. Odor of Lithology/ Conduc-
Time Discharge Discharge Graip Size pH Livity Remarksg

1720 Murky None - - - Several pump strokes,
then cleared up, went
dry after apx. 8 gal.
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,. RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
W CORPORATION
i-: Boring or Well No. _HM-1Q7 Project _Air Force Plant 4 IRP
‘ Location _Bldg, 21, Fuel Test Areg Log Recorded by _Peter A, Waterreus
Depth Below

by Hydrogeologic Unit Surface (ft) Well Construction Diagram
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3

CORPORATION

Monitor Well No. _HM-108 Project _Ajir Force Plapt & IRP
Location _Bldg, . 21, Fyel Test Area Log Recorded By _Peter A, Waterreus
Elevation (surface) _636,93 Drilled By _Underground Resource Mgmt,

Elevation (measuring pt.) _639,76

CON C N

Construction Started _8/12/86 Completed _8/12/86

Total Depth Drilled (ft) _l5 Hole Diameter _8-—jgch

Drilling Method _Hollow-stem guger

Problems Encountered During Drilling _Nope

Water Source for Drilling and Completion Procedures _Ajr Force Plant 4 potgble supply

COMPLETION

Type of Completion _Above ground
Top of Well Casing (ft) _2,83 AGL Depth (ft) _15
Screen Interval (ft-ft) _5-15

Interval of Grout (ft-ft) _Q-=2
Interval of Bentonite (ft-ft) _2-4
Interval of Sand Pack (ft-ft) _4-15

SAMPLING
Number and Type of Samples Collected _2 _soil samples
Sample Interval (ft-ft) _9-10
Storage and/or Preservation Method(s) _Glass jaxs, frozen

MATERIALS
Casing Type _2-inch ID Schedule 40 PVC
Screen Type _2-ipch ID Schedule 4Q PVC Slot Size _0,010
Method of Joining Casing/Screen _Screw type joints

Type of Grout _Lonestar Portland Cement Source _Maryvneal, TX
Iype I, 94 1b, sacks Amount sacks
Type of Bentonite _Pellets, 50 1b. buckets Source _Economy Mud Prod., Houston,TX
Amount _] bucket
Type of Sand Pack _No., lA Blastsand, 100 1b, Source _IX Miping Co,, Arlipgton, TX
sacks Amount _J3 sacls

Lithology of Sand Pack _Primarily quartz. minor orthoclase

ECURITY MFASURE

Description _Locking meter box
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. RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
‘:: CORPORATION
. Boring or Well No. _HM-108 Project _Ajir Force Plapt 4 IRP
“: Location _Bldg, 21, Fuel Test Area Log Recorded by _Toby Walters
. DEVELOPMENT
i Development started _8/13/86 and ended _8/13/86 .
- Static water level before development _14,37 (ft) and after development _l4.37 (ft).
» Depth of open hole inside well before development __14,89 (ft) and after
. development __ 14,89  (ft). 3
Water quantity discharged during development - (fe7).
; Type, size/capacity of pump or bailer used for development _Brai d Kil 1 pPVC
:{ hapd pump
I
‘_ COMMENTS
- BGL (below ground levell); ID (interpal diameter)
Couldn't develop due to samll amount of water in well.
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3

CORPORATION

Boring or Well No. _HM-108 Project _Alr Force Plant &4 IRP
Location _Bldg, 21, Fuel Test Area Log Recorded by _Peter A, Waterreug

Depth Below

Hydrogeologic Unit Surface (ft) Well Construction Diagram

""""""""" - TR~
- ~ Grout
Clayey - — \\\\\'Bentonite
Sand S5=- —
and - —
Gravel - — -T——— Sand pack
- - T 2" diameter Schedule 40 PVC
- Eé screen
Clay Alluvium 10-- t— —— 8" diameter borehole
- —
- —
- g =" STatic water level 8/19/86
__________________ 15--
Walnut -
Formation -
@ TD -
20--
25--
30--
35-~
40--
45--
50-- F=-94
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RADILAN MONTITOR WELL COMPLETION LOG: SHEET 1/3

CORPORATION

Monitor Well No. _P-20m Project _Air Force Plgnt 4 IRP
Location _Radar Range, S, of Landfill No,4 Log Recorded By _Peter A. Waterreus
Elevation (surface) Drilled By _Underground Resource Mgmt.

Elevation (measuring pt.) _673.23 ft,

CONSTRUCTION
Construction Started _2/25/86 Completed _3/05/86
Total Depth Drilled (ft) _155"' Hole Diameter _20" (0-41.3) 15"
Drilling Method _Mud yrotary (41.75) and 1Q" (75-155)

Prcblems Encountered During Drilling _None

Water Source for Drilling and Completion Procedures _Air Force Plant 4 potable supply

COMPLETION
Type of Completion _Above ground, 1/2 bp submersible pump
Top of Well Casing (ft) _apx. 4" AGL Depth (ft) _155

Screen Interval (ft-ft) _125-155

Interval of Grout (ft-ft) _75-109.5 (5" PVC); 0-41.3 (16" steel casing)

Interval of Bentonite (ft-ft) _109.5-112.5

Interval of Sand Pack (ft-fr) _6-75, 112.5-155

MATERIALS
Casing Type _16" (ID) steel surface; 10Q 3/4" (ID) steel; 5" (ID) Schedule 30 PVC
Screen Type _5" (ID) Schedule 80 PVC Slot Size _0.010
Method of Joining Casing/Screen _Screw type joints
*Tvpe of Grout _TXI1 Portland Cement Source _Midlothian, TX
Type T, 94 1b. sacks Amount _10 sacks
*Type of Sand Pack _No. 1A Blgs nd, 1 Source _TX Mining Co., Arlington, TX
sacks Amount _18 sacks

Lithology of Sand Pack _Primarily quartz, minor orthoclase

SECURITY MEASURES
Description _Locking box over well (1/4" thick) with 3 protective posts cemented

into surface, radially 3' from well,

COMMENTS

Drilled 0-41.3 ft. with 20" bit, set 16" steel surface casing (0-41.3 ft), erout.

Drilled 0-41.3 ft. through shce, then 41.3-75 ft. with 15" bit, set 10 3/4" steel
casing.

Drilled (0-75 ft), zrout 0-75' through shoe, then 75-155 ft with 10" bit, set 5" PC
casing (N-155 fr), sand pack 112.5-155, bentonite seal 109.5-112.5, grout 75-109.5,
sand pack 6-75 ft, zrout 0O-6 ft.

*Materials for 5" PVC casing completion.

- ettt aC L e . L L S Y R *- .- e e, . rete e
e e e Nt e e - PRI A B I S ATt EEACTIE S SN <

r LA PR R R RN e -~ . RN et NN -
L T S R o e I A A A P T P R T i T DT AT AT ) g AL Y. P P VL o, PR LY




4T VT

b ° - s T

!
b

) \
¥

N RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3
o CORPORATION

e
[\ ‘-'-
L~ Boring or Well No. _P-20m Project _Air Force Plant 4 IRP

:: Location _Radar Range, §. of Landfill 4 Log Recorded by _Toby Walters

. DEVELOPMENT
R Development started _3/22/86 and ended _3/22/86 _. !
- Static water level before development 108 (ft) and after development 108  (ft). !
N Depth of open hole inside well before development 155 (ft) and after t
o development 155 (ft).

p Water quantity discharged during development 30 (ft3).
Type, size/capacity of pump or bailer used for development _]1" tremmie line with air

.:{ compressor capacity of well: 5 gpm

oY

U COMMENTS

) :: _b.L (below ground level); ID (interunal diameter)

Development Record of Discharge and Sediment

S Clar/Clr. Odor of Lithology/ Conduc-
5? Time Discharge Discharge Grain Size pH tiyity Remarks
-

. 1425 Milky None Silt - - Turned on compressor

LA

1510 Clear None Tr. silt - - Turned off compressor
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RADIAN MONITOR WELL COMPLETION LOGC: SHEET 3/3
CORPCRATION
Boring or Well No. _P-20m Project _Ajr Force Plant 4 IRP

Location _Radar Range, S, of Landfill 4 Log Recorded by _Peter A. Waterreus

Depth Below

Hydrogeologic Unit Surface (ft) Well Construction Diagram
o
- s
- - Grout
- ! 20" diameter borehole
Goodland - ;
Shale Formation 20~-- ‘ w—rl6" diameter steel casing
-_— !
- 5 —+Grout
- o
- L
|-
------------------ 40-- [
i !
- |
- N f——15" diameter borehole
Shale Walnut - ! |
and Formation - fi [—L—l() 3/4" diemater steel casing
Lime- 66-~ 3
stone - " —4——3Sand pack
- !
.................. : Lo
- " - Grout
80-- | 10" diameter borehole
Sandstone - ! '
and - | —-4!———5" Schedule 80 PVC
Sand - | |
100-- I
i .
———————— - L—-‘lﬁ’—— Static water level 4/9/86
Clavey Paluxy - ;_' —— Bentonite
Sand & Formation - i 1 Sand pack
Claystone 120-- \ ,
________ - I =t
Sand- - ‘ ___‘E
stone - | =~ 5" Schedule 80 PVC Screen
and 140-- | *3+—1/2 hp submersible pump
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- e »\\Centralizpr
-------- - =R
160--
180--
200-- F-97
T T S T S N S N N LS AT ANS,
R S ST N N SN e AT YA




S RIP S
oaa

JJ l.ﬂ ﬁ
A

‘ﬁ‘\‘vﬂ“ﬂ
i

4

-4,

-
]
-5

L8
2
Rl

1] .l
“ N
AL

RS
e

I‘ .
2D

)y

L 4
PNy
Ih

a
-

5
£

“ 'i‘.'l “y
B2 A LA

0y "
PR TS
llh.'.
el LSl
£ b a0
> s B_E e

|
)

o
..‘J\{‘ (S

.

.. *A f :, P
AN
o -'_ et

2% T

X
Y rraass

¥

ye .
SO ANANS

o

L S@ s

£F
2

S,

L)

g
D )
W

O NEREATAENES
N4

&%.

'Jug

L d
. ~
'-‘!::' L0 Mt M

.oh

RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3
CORPORATION
Monitor Well No. _P-21lu Project _Air Force Plant 4 IRP
Location _Radar Range, Lgndfill No. 2 Log Recorded By _Peter A, Waterreus
Elevation (surface) _660,66 Drilled By _Underground Resource Mgmt.
Elevation (measuring pt.) _660.99
CONSTRUCTION
Construction Started _2/25/86 Completed _3/10/86
Total Depth Drilled (ft) _110 Hole Diameter _20" (0-40'); 15"
Drilling Method _Mud rotary (40-75') and 10Q" (75-110"')

Problems Encountered During Drilling _None
Water Source for Drilling and Completion Procedures _Air Force Plant 4 potable supply

COMPLETION
Type of Completion _Above ground, 1/2 hp submersible pump
Top of Well Casing (ft) _apx, 4" AGL Depth (ft) _110

Screen Interval (ft-ft) _85-105

Interval of Grout (ft-ft) _Q-40 (16" casing): 0-75' (10 3/4" casing); 0-10" (5" PVC)
Interval of Bentonite (ft-ft) _NA
Interval of Sand Pack (ft-ft) _10-110

MATERIALS
Casing Type _16" (ID) steel surface; 10 3/4" (ID) steel; 5" (ID) Schedule 80 PVC
Screen Type _5" (ID) Schedule 80 PVC Slot Size _0,010
Method of Joining Casing/Screen _Screw type joints
*Type of Sand Pack _No, ]A Blastsand, 100 1b. Source _TX Mining Co., Arlington, TX
sacks Amount 32 sacks

Lithology of Sand Pack _Primarjly quartz, minor orthoclase

SECURITY MEASURES

Description _Locking b well (1/4" thick) wi ot=ctive posts cemented
into surface, radiglly 3' from well,

COMMENTS

Drill 0-40' with 20: bit, set 16" steel surface casing (0-40'), grout 0-40'.

Drill cut shoe, drill 15" hole (40-75'), set 10 3/4" steel casing (0-75'), grout
0-75"'.

Drill out shoe, drill 10" hole (75-110"'), set 5" PVC casing (0-110'), set centralizer
at 100', sand pack 10-110', grout 0-10".

*Materials for 5" PVC casing completion.
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RADIAN MONITCR WELL CCMPLLETICN LOG: SUIZET 2/3
CORPCRATION

Boring or Well No. _P=2lu Project _Ajr Force Plant 4 IRP
Location _Radar Range, Lgndfill No. 2 Log Recorded by _Toby Walters
DEVELOPMENT

Development started _3/22/86 and ended _3/22/86 .

Static water level before development _90,0 (ft) and after development drvy  (ft).

Depth of open heole inside well before development 102 (ft} and after
development 105 (ft). 3

Water quantity discharged during development 3.3 (ft7).

Type, size/capacity of pump or bailer used for development _1" tremmje line with air
compressor_capacity of well; 5 gpm

COMMENTS
BGL (below ground level); ID (ipnterpnal diameter)

Development Record of Discharge and Sediment

Clar/Clr. Odor of Litholegy/ Conduc-
Time Digscharge Discharge Craip Size folit tivity Pemarks
1500 Clear None Silt - - Ran pump 4 minutes,
went dry
1540 Clear None Silt - - Turned pump on, ran 1

minute, went dry
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION
v . . . \
o Boring or Well No. _P-2]u Project _Air Force Plant 4 IRP |
: Location _Radar Range., Landfill No., 2 Log Recorded by _Peter A. Waterreus !
4 |
', Depth Below
bty Hydrogeologic Unit Surface (ft) Well Construction Diagram
A
.r-:)
o]
0 Clay and 0-- Grout
B 000 e -
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-j: Sand and 20-- 20" diameter borehole
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"": - 16" diameter steel casing 1
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__________________ - |
40-- |
N i
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[~ Lime- - [——————— 15" diameter borehole !
;:3' stone Walnut - ;
2 and Formation - 10 3/4" steel casing ‘
] Shale 60-- 1
LY - k :
::\ ; Sand pac |
3 _
-_: —————————————————— - ] ’J 10" diameter borehcle |
™ Sand and 80--
{ Sandstone - %
Paluxy - gl | ———— 5" diameter Schedule 80 PVC
K Formation - — casing and screen
o Clayey Sand - — — Static water level 4/10/86
S mmmmmm—eee 100-~ :1:1\ Centralizer
Sandstone - o 1/2 hp submersible pump
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‘: RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3
v CORPORATION
e,
[ Monitor Well N . _P=22u_ Project _Air Force Plant 4 IRP
o Location _Lani._3ll No, 3 Log Recorded By _Toby K. Walters
T Elevation (surface) Drilled By _Underground Resoupce Mgmt.
4 Elevation (measuring pt.) _631.98 f¢t.
S
N -
:-c;: CONSTRUCTION
I Construction Started _3/18/86 Completed _3/21/86
,j&? Total Depth Drilled (ft) _62.75% Hole Diameter _20" (0-9'); 15"
e 1 Drilling Method _Mud rotary (9-35.3') and 10" (35.3-62,75")
';)_ Problems Encountered During Drilling _None
Y Water Source for Drilling and Completion Procedures _Air Force Plant 4 potable supply
SO
b COMPLETION
g Tvpe of Completion _Above ground, 1/2 hp submersible pump
Y Top of Well Casing (ft) _apx, 4" AGL Depth (ft) _62,75
L Screen Interval (ft-ft) _47,75-62.75
J;.v':
ﬁnj Interval of Grout (ft-ft)
r{ﬁ Interval of Bentonite (ft-ft) _NA
v Interval of Sand Pack (ft-ft) _10.5-62,75
N
L2 MATERIALS
/ASRS Casing Type _16" (ID) steel surface; 10 3/4" (ID) steel; 5" (ID) Schedule 8Q PVC
L Screen Type _5'"_ (ID) Schedule 80 PVC Slot Size _0.010
oy Method of Joining Casing/Screen _Screw type jolnts
W *Type of Grout _Portland Cement Scurce _Midlothian, TX X1
{ Type 1, 94 1b. sacks Amount _22 sacks 180 gallons
e, Type of Sand Pack _No. 1A Blastsand, 100 1b, Source _TX Mining Co., Arlipngton, TX
yol gsacks Amount _21 _ sacks
b, Lithology of Sand Pack _Primgrily quartz. minor orthoclase
L
A
. ECURLTY MEASURE
(;) Description _Lockipg box over well (1/4" thick) with 3 protectjive posts cemented
Ao into surface, radjally 3' from well,
o
o COMMENTS
o oy Drilled 0-9' with 20: bit, set 16" steel surface casing (0-9'), grout 0-G'.
A Drilled out shoe, drill 15" hole (9-35.3'), set 10 3/4" steel casing (9-35.2"'), grout
L 0-35.3".
o Drill out shoe, drill 10" hole (35.3-62.75'), set 5" PVC casing (0-62.75'), sand pack
S 10.5-62.75"', grout 0-10.5".
L *Materials for 5" PVC casing completion.
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RADTAN MONITOR WELL COMPLETION LOG: SUEET 2/
CORPORATION

T
EP I 2P 2 4

s
i

Boring or Well No. _P-22u Project _Air Force Plant 4 IRP
Location _Landfill No. 3 Log Recorded bv _Toby Walters

{ ["‘

P

Yy

DEVELQOPMENT

Development started _3/20/86 and ended _3/20/86 .

Static water level before development 57 (ft) and after development 57 (fo).

Depth of open hole inside well before development 62.75 (ft) and after
development 62.75 (fo). 3

Water quantity discharged during development 70 (ft7).

Tvpe, size/capacity of pump or bailer used for development _1" ¢{remmie line with air
compressor capacity of well; 5 gpm
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COMMENTS
BGL (below ground level); ID (jnternal digmeter)

Oy
h
Pl

Development Record of Discharge and Sediment

Rt Clar/Clr. Odor of Lithology/ Conduc-
fq:\ Time Discharge Di r Grain Sjize pH tivity Remarks

o 1658

Turbid None Silt - - Began air lift

1800 Clear None None - - Turned off compressor
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. o RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3

Aoy CORPORATION
s
i/ LN
‘-'::‘_- Boring or Well No. _P-22u Project _Ajr Force Plant 4 IRP

o Location _Lgndfill No, 3 Log Recorded by _Peter A. Waterreus
s

,},( Depth Below
r‘-‘\.c Hydrogeologic Unit Surface (ft) Well Construction Diagram
'™ s

e
N .

mr e Alluvium 0-- Grout
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LA -

".
s T - 1110 |

N - b———————— 10" diameter borehole
A 40--
{ -
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 1/3
CORPORATION
Monitor Well No. _P-23u Project _Air Force Plant 4 IRP
Location _Lake Worth Log Recorded By _Toby K, Walters
Elevation (surface) Drilled By _Underground Rescource Mgmt.
Elevation (measuring pt.) _626.92
CONSTRUCTION
Construction Started _3/11/86 Completed _3/18/86
Total Depth Drilled (ft) _55.3 Hole Diameter _15" (0-33.75'); and
Drilling Method _Mud rocary 10" (33.75-55.3")

Problems Encountered During Drilling _None
Water Source for Drilling and Completion Procedures _Air Force Plgnt 4 potable supply

COMPLETION
Type of Completion _Above ground
Top of Well Casing (ft) _apx. 4" AGL Depth (ft) _55.3

Screen Interval (ft-ft) _35.3-55.3

Interval of Grout (ft-ft) _0-33,75 (10 3/4" casing): Q-10.3 (5" PVC casing)
Interval of Bentonite (ft-ft) _NA

Interval of Sand Pack (ft-ft) _10.3-55.3

MATERIALS
Casing Type _10 3/4" (ID) steel surface; 5" (ID) Schedule 80 PVC
Screen Type _5" (ID) Schedule 80 PVC Slot Size _0,0l0
Method of Joining Casing/Screen _Screw type joints
*Type of Grout _Portland Cement Source _Midlothian, TX
Type 1, 94 1b. sacks Amount _18 sacks 150 gallons
Type of Sand Pack _No. ]A Blastsand, 100 1lb, Source _TX Mining Co., Arlington, TX
sacks Amount _18 sacks

Lithology of Sand Pack _Primarily quartz, minor orthoclase

SECURITY MEASURES
Description _Lockin o) well (1/4" thick) with o) v osts cemen
into surface, radially 3' from well,

COMMENTS

Drilled 0-33.75' with 15: bit, set 10 3/4" steel casing (0-33.75'), grout 0-23.75'.
Drilled out shoe, drill 10" hole (33.75-55.3), set 5" PVC casing (0-55.3'), sand pack
10.3-55.3"', grout 0-10.3"'.
*Materials for 5" PVC casing completion.
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 2/3

CORPORATION

Boring or Well No. _P-23u Project _Air Force Plant 4 IRP
Lecation _Lake Worth Log Recorded by _Toby Walters
DEVELOPMENT

Development started _3/21/86 and ended _3/21/86 .

Static water level before development _42.29 (ft) and after development 45 (fe).

Depth of open hole inside well before development 55.3 (ft) and after

development 55.3 (fe).
Water quantity discharged during development 178 (ft ).
Type, size/capacity of pump or bailer used for development _1" tremmie line with air

compressor capacity of well: 5 gpm

COMMENTS
BGL_(belcw ground level): ID (internal diameter)

Development Record of Discharge gnd Sediment

Clar/Clr. Odor of Lithology/ Conduc~
Time Discharge Discharge Grain Size pH tivity Remarks
0820 Turbid None Silt ~ - Air life
1000 Clear None - ~ - Water clear, stopped
development
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S‘ RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
- CORPORATION
.\:

N Boring or Well No. _P-23u Project _Air Force Plant 4 IRP

::. Location _Lgke Worth Log Recorded by _Peter A. Waterreus

Depth Below

_\, Hydrogeologic Unit Surface (ft) Well Construction Diagram
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